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Central Hudson’s newest 70,000 kw reheat turbine at the Danskam- 
mer Point Steam Station, Roseton, New York supplies power for the 


Mid-Hudson area. It is 100% Texaco-lubricated, as are all Central 
Hudson's turbines, to keep their systems free from rust, sludge and foam. 








three big_reasons why 


CENTRAL HUDSON GAS & ELECTRIC 


protects its turbines with Texaco 


I. Central Hudson wants the same efficiency in 
its newest unit that it has enjoyed in its original 
turbine — which, incidentally, is also 100% Texaco- 
lubricated with Texaco Regal Oil R&O. 

¢ Central Hudson wants an oil that it has found 
to be unquestionably dependable: Texaco Regal 
Oil R&O does keep systems clean; does prevent 
rust, sludge and foam from forming; does keep 
bearing temperature normal and governor response 
instantaneous. This has all been proved for Central 
Hudson on its original unit. 


3. Central Hudson wants prompt service ... a 
big item during a time when power demands are 
almost outgrowing turbine production. Past expe- 


rience has proved Texaco’s Engineering Service is 
quick, reliable. 

This same service is available to you, whatever 
your reasons. And there is a complete line of 
Texaco Regal Oils R&O to meet the requirements 
of all leading turbine manufacturers, regardless of 
turbine type or size. 


Let a Texaco Lubrication Engineer help you 
select the Texaco Regal Oil R&O that will keep 
your turbine’s efficiency high and its maintenance 
costs at a minimum. Just call the nearest of the 
more than 2,000 Texaco Distributing Plants in the 
48 States—or write The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


TEXACO Regal Oils R&O 


FOR ALL TURBINES 
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Stainless steel Loxarmor cable was 
recently chosen by the Petro-Tex 
Chemical Corporation, jointly 
owned by Tennessee Gas Transmis- 
sion Co. and Food Machinery and 
Chemical Corp., for main feeder 
circuits in their Houston,Texas plant. 

Heart of this system is Okolite 
insulation applied by Okonite’s 
strip-insulating method. The ad- 
vantages inherent in the Loxarmor 
construction add considerably to 
the basic advantages of the Okolite 
insulation. 


Advantages of Loxarmor construction: 


... Stainless steel armor provides the 
ultimate resistance to corrosive atmos- 


new 15kv Loxarmor* circuits 
eliminate conduit, 
allow simple terminations 


pheres prevalent in petrochemical plants. 


... reduces installation and maintenance 
costs because of flexibility and the elimi- 
nation of rigid conduit. Open type .con- 
struction permits quick, simple inspection 
of your electrical system. 


... completely salvageable—can be re- 
used at will or can be easily re-routed. 


...standard fittings permit relatively 
simple terminating procedures. 


Petro-Tex Chemical Corporation’s 
use of this construction typifies the 
modern trend to Loxarmor. Where 
the maximum security of a rigid 
conduit is not necessary, Loxarmor 
is a highly acceptable alternate. 


Bulletin EW-1090 provides a thor- 
ough description of Loxarmor, pro- 
viding engineering information, 
splicing and terminating drawings 
and instructions, and a discussion 
of the various components. Loxar- 
mor power and control cables are 
available with any of Okonite’s 
strip-insulated and extruded rubber 
insulations or with varnished cam- 
brie and plastic dielectrics. Write 
for it today to The Okonite Com- 
pany, Passaic, N. J 


*Okonite’s trade name for interlocked S-shaped 
armor—available in stainless or galvanized steel, 
aluminum or bronze. Protective coverings can be 
applied over the armor for special corrosion and 
chemical resistance. 


4710 


where there’s electrical power . . . there’s OKONITE CABLE 
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Atoms, Russia—On the Spot 


In Dounreay, high in the north of Scotland, 
British engineers at this moment are erecting 
an advanced type of nuclear reactor—a fast 
breeder type which they hope will supply 
new answers for their country’s fast-develop- 
ing atomic power program. 


Dounreay is a project you'll want to know 
about: Its design, how it’s being built, how 
it’s expected to perform. And a full report 
awaits you on page 106. 


Whether it happens in Dounreay or Del 
Ray, Tanganyika or Texas, doesn’t matter. 
If it’s an industry story that has value to you, 
EW editors will get it. And with McGraw- 
Hill’s world-wide network of bureaus and 
correspondents at their service, they can get 
it very handily—from a man on the spot. 

In coming issues you'll get more reports on 
foreign developments. Examples: 

e From Russia a look at two new trans- 
mission lines — one a 400 kv ac project; the 
other, an experiment with 200 kv de. 

e From Wales, the details of a new pump 
storage installation. 

e@ From Germany and Australia, stories of 
advances in locating cable faults. 


Electrical World has been the title of this 
magazine since back in 1883. We like to think 
we have lived up to the name. 


ra a a 


United States and Canada subscription rate for individuals in the field of the 
publication $6.00 per year, single copies 50 cents. Other Western Hemisphere 
and the Philippines $20.00 payable in advance and other countries $30.00 
payable in advance. 

_Second-class mail privileges authorized at Albany, N. Y. Printed in U.S.A. 
Title registered in U. S. Patent Office. ©Copyright 1957 McGraw-Hill Publishing 
Company, Inc. Permission required to reproduce any of contents. 


SUBSCRIPTIONS AND ADDRESS CHANGES: Send subscription correspondence 
and change of address to Subscription Manager, ELECTRICAL WORLD, 300 
West 42nd Street, New York 36, N. Y. Subscribers should notify Subscrip- 
tion Manager promptly of any change of address, giving old as well as 
new address, and including postal zone number, if any. | 
an address label from a recent issue of the magazine. 
month for change to become effective. 


possible, enclose 
Please allow one 


Postmaster . . . Please send form 3579 to Electrical World, 330 W. 42nd St., 
New York 36, N. Y. 





-..- Attention to CONSTRUCTION 
detail adds years to 


reduces maintenance 


ALLIS-CHALMERS power transformers are 


Submerged arc welding machine welds 
tank sections together in a smooth, liquid-tight seam. 
In other welding operations, giant ‘mechanical hands"’ 
position tank so arc welding is performed downhand 
for maximum strength. Size of fillets, exact locations, 
electrode and heat specifications are all determined by 
design engineers, 











Perfect seal provided by gasketing method for 


Welded-on radiator$:seve time and money 





by simplifying installation. After welding is completed, bolted cover. Gasket seat is accurately formed to confine 
transformer is sealed and pressure tested under extreme the cork Neoprene gasket and control its compression. 
conditions. Fewer parts reduce maintenance. Nooks and Welded cover is also available. Domed cover sheds water, 
corners where dirt and corrosion get in their destructive to lengthen life of protective paint. 


licks are eliminated, 


wei - ER ay, 
Check these 
conveniences too! 





Balanced Design| means 


MORE for your 
Transformer Dollar 









Weather-tight construction is another of the many features 
that make up the balanced design of Allis-Chalmers power Ample jacking space makes instal- 


transformers . . . features such as corona-free design, high lation quick and essy. Practically any type 
jack may be used, 






impulse strength, uniform cooling, high short-circuit strength, 
reduced size and weight and many, many other features. 


With power demands continually increasing, it is more 
important than ever to get assurance of dependability and long 
transformer life. For all the facts, call your nearby Allis-Chal- 
mers office or write Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS Ski-shaped base of heavy I-beam 


cross supports makes it possible to skid 





transformer in any direction. 


sVOLOY 


CRESTOLOY 


CRESTOLOY 


CRESCENT AND CRESTOLOY 


CRESTOLOY Wrenches are forged from a 
special alloy steel permitting thinner, trimmer 
design with greater strength and less weight than 
conventional types. They are available in Single 
End patterns, 4” to 24” size. Double-end in four 
models combining 4-6; 6-8; 8-10; 10-12 inch 
sizes. The 15”, 18” and 24” sizes, available in 
Single End pattern only, are distinguished by 
their tapered handles. There is no stronger or 
finer Adjustable Wrench than CRESTOLOY. 


outsell all other ADJUSTABLE WRENCHES 


CRESCENT Wrenches are forged from 
selected carbon steel and specially heat-treated 
to increase their toughness and durability. Due 
to their lesser cost and relatively great strength, 
they are widely used in industrial and service 
operations where thinness is not essential. Avail- 
able in Single End Patterns, 4” to 18”. 

Both CRESCENT and CRESTOLOY 
Wrenches represent the best in design and work- 
manship, and carry the same guarantee. 


CRESCENT and CRESTOLOY 
TOOLS are sold by hardware 
dealers and industrial distribu- 
tors everywhere. Look for the 
bright yellow Creseent Display 
panels and select from one of 
the world’s greatest assortments 
of quality hand tools. 


CRESCENT TOOLS _ 


Give Wings lo Word 


Jign of lhe Frtisan 
LMA Vas tead(drlea 


Crescent is our trode-mafk, registered in the United States and abrood, for wrenches and other tools. Sold by leading distributors ond retailers everywhere and made only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW YOR K 
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Anderson Electric’s exclusive Vers-a- 
groove T-Connectors feature 3-piece 
design for easy installation . . . 8-bolt 
construction for controlled clamping 
pressures and greater contact length . . . 


reversible clamp for increased cable 
N D F a S 0 N F L £ C : g | C range and wider application. 


ANDERSON ELECTRIC CORPORATION 
Birmingham 1, Alabama 





Aluminum & Bronze Power Connectors + Clamps « Fittings » Accessories for SUBSTATIONS * TRANSMISSION * DISTRIBUTION 


TCC8 SERIES 


t 
4 
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wersatile... 


500 KW IN ONE PACKAGE. This “unitized’”’ engine generator shipped 
already assembled, requires no aligning at the site. Its compact design 


also saves on foundation expense. 





1957 


POWER! 


Long famed for reliability, Worthington 1957 
power engines have many new features that can 
help you produce permanent or standby power at 
the lowest costs ever achieved for real heavy-duty 
units. 


LOWER INSTALLATION CosTS—The new SW’9 
engine you see at left has been “unitized” with 
its generator to drastically cut space require- 
ments, installation time and expense. This design 
requires no aligning at the site. Should needs 
ever change, the entire unit can just as easily be 
picked up and moved to another location. 


LOWER FUEL COSTS—In 1957, Worthington is 
pioneering in power by designing and building 
engines specifically for turbo-charged operation. 
The SW 14, for example, is America’s first high 
output diesel built only for high pressure turbo- 
charging. 

For economy today and tomorrow, all ’57 
Worthington power engines can be furnished to 
run on the lowest cost, locally available fuels— 
residual, crude, and distillate oils; natural, sew- 
age, propane or manufactured gas. 


LOWER MAINTENANCE COSTS— With Worthing- 
ton’s 1957 engine line, you enjoy the economy of 
modern power design plus amazingly low main- 
tenance. One of the many maintenance-saving 
features of the new SW 9, for example, is the Jet 


Swirl combustion chamber. The chamber is de- 
signed so that the air swirls as it enters the cylin- 
der assuring rapid mixing of air and fuel for 
extremely clean combustion giving longer valve 
and liner life, as well as ultra-efficient operation. 

The fact that every upper mechanical part is 
within reach from the operating level is another 
maintenance saving feature. 

For reliable power in the 500 to 5,000 hp range, 
at the lowest possible cost, get in touch with your 
nearest Worthington District Office. Worthing- 
ton Corporation, Harrison, N. J. In Canada: 
Worthington (Canada) 1955, Ltd., Toronto, Ont. 


£.7.1 


Choose your next diesel from Worthington’s complete 
line of heavy-duty four-cycle power engines. 


“HORSEPOWER RANGE 


WORTHINGTON 
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“We increased our cable life 


Supervisor checks the cable where it makes an “S” curve. 
Thin tubing overhead is for mine’s pneumatic blasting 
system. 


Shuttle car unloads itself with built-in conveyor. Notice 
twisted Tiger Brand cable above man’s head. 
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with TIGER BRAND,” 


—says Master Mechanic of a large Pennsylvania mine 


a mine shown here is clean and 
modern, but it has just one purpose: 
to produce coal at a profit under safe 
working conditions. The mine has about 
380 miles of trackway, and produces 
about 4,500 tons daily. About a dozen 
shuttle cars are in constant use, between 
rail heads and working faces that are 
frequently 100 to 200 yards apart. 

The shuttle car electrical cable takes 
a terrific beating. The car often takes a 
circuitous route, and the cable is pulled 
tight around the corners of standing 
coal while it is reeled and unreeled 
without stop for the entire shift. 

The Tiger Brand cable has outlasted 
the previous cable by a considerable 
margin. This is partly due to our 
“Bridgewall” construction, which ac- 
tually puts a sheath of live jacket rub- 
ber around each conductor. Even when 
the cable is kinked or smashed, the 
conductors are protected by a thick wall 
of the toughest jacketing compound 
available in the industry. 

The other factor that contributes to 
long trouble-free life is the dynamically 
balanced rope lay conductors. Concen- 
tric stranded wires of the ideal size—as Workman ties up cable. Spring-loaded strain reliefs are used when possible. 
opposed to loosely bunched groups of Tape on cable prevents it from slipping through the relief. 
fine wires—are carefully prestressed to 


give balanced performance and freedom 


* 2) Shuttle car makes return trip. Cable feed center is out of picture 100 yards or 
_ unequal elongation between con so to the left, near the rail head. . 
uctors. 


Tiger Brand cable isn’t cheap, but 
it’s a good investment for any company 
that needs long, hard service. See your 
American Steel & Wire salesman. 


AMERICAN STEEL & WIRE DIVISION 


United States Steel, General Offices: Cleveland, Ohio 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, 
PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., 
SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY NEW YORK 


USS TIGER BRAND ELECTRICAL WIRE & CABLE 
a standard Tiger Brand cable for every special job 
© Asbestos Wire and Cable + Varnished Cambric Cable 
* Mold Cured Portable Cord * Interlocked Armor Cable 
* Shovel & Dredge Cable * Special Purpose Wire & Cable 
e Paper & Lead Cable « Aerial, Underground and Submarine Cable 


UNITED STATES STEEL 
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4 iy Dt American-Stardard 


9 reasons why American-Standard 
water heaters are easiest to sell and install 


HEAT TRAP — traps hot water at hottest point 
in the heater — eliminates any cooling effects 
through unnecessary water circulation 


EXTRA-THICK FIBERGLAS INSULATION — keeps 


water hot — is more economical for user 


FAST-REACTING THERMOSTATS -— automatic 
thermostat on each heating element turns off 
AT a teldie Mati olathe oat time ( Stet Medel tae) tte 
ature is reached—high-temperature limit switch 
ig optional 


LARGE RANGE OF HEATING ELEMENTS — range 


from 600 to 5,000 watts — can easily comply 
with any local electric utility regulation 


NON-CORROSIVE GLASS LINING — thick coat of 
protective glass inside of tank stops corrosion in 
TM a Mali meelo ele tt h a eos lite) 


MAGNESIUM ANODE — uses the principle of 
Tail iM Moll 1) Molt ha dala Mele lar 
aod daek i iei a) 


SMOOTH COLD WATER ENTRY — cold water 
enters through a baffled inlet at this low point 
— prevents cold water dilution of heated water 


SOLID BASE — makes heater easier to install — 
provides greater stability — eliminates dust 
under heater 


. ALL WIRING TO CONCEALED JUNCTION BOX 
(not shown)—makes installation fast and simple 
SILL Lae las) LSA 1d Padi k- Mo Mal Me alg 


— 
Te - —— earl g 


Arcostee!l Standard, 


Arcogias Deluxe, , 
glass -lined tank galvanized steel tank 
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Create satisfied users with new quick-recovery heaters 
... performance-rated to match the needs of every home 


Here’s a full line of fine quality water heat- 
ers with a size and model for every customer. 
These profit-makers are performance-rated to 
deliver the exact hot water needs of each cus- 
tomer’s household. A simple chart tells you 
instantly which heater will meet all peak hot 
water demands. Easy to handle, one man 
installs heater quickly. American-Standard 


backs. Three kinds of electric models, glass- 
lined and galvanized steel tanks, full range of 
sizes. 


“You won’t run out of hot water” is the 
hard-hitting slogan, being registered with mil- 
lions of home owners to make American-Stand- 
ard performance-rated water heaters a house- 


quality and dependability eliminate costly call- hold name. 


American-Standard Water Heaters are 
easiest to sell because of... 


FREE! PERFORMANCE-RATING GUIDE 
MAKES YOU LOCAL HOT WATER EXPERT 


New and unique—it takes the guess- 
work out of estimating hot water 
needs. In seconds you can perform- 
ance-rate a home and tell which 
heater to recommend. Performance 
Reting Guide is far more accurate 
than depending on tank size or re- 
covery of heater alone — makes Amer- 
ican-Standard heaters the easiest to 
sell. Get your free chart today. Write 
for it now, 


The Warranty — American- 
Standard warranty, up to 10 years, 
gives customers greater confidence 
for quicker sales. 

Solid Support with advertising 
and promotions — American- 
Standard backs you to the hilt with 
effective, broad-coverage advertis- 
ing and promotional support. Pre- 
sells your customers before they 
come in to see you, 


American-Standard, Plumbing & Heating Division, 
39 W. 39th Street, New York 18, N.Y. 


Send me the Electric Water Heater Performance-Rating 
Guide and full information of the new electric water heaters. 


Name 


SO 


Company 


Tabletop deluxe, glass-lined 
| tank has waist-high work surface 


Address 
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DESIGN FLEXIBILITY... LOWEST COSTS... 
GREATER OPERATING SECURITY... 
FOR YOUR NEW HIGHEST-VOLTAGE STATIONS 


RIGID SUPPORT FOR SWITCHES AND BUS. 
Deflection at design loads is only one-half as great for 
standard-strength Lapp Station Posts as for comparable 
pin-cap insulator stacks. Positive switch alignment. 


NEW HIGHER STRENGTH. “Standard-Strength” 
Station Posts match NEMA strength ratings of pin-cap 
insulator stacks for 1300 and 1470 BIL. The “High- 
Strength” Lapp Station Posts provide strength (and 
rigidity) values not offered in any conventional insulator 
construction. Maximum design flexibility. 


REDUCE CONSTRUCTION COST. Light weight 
saves in supporting structure and construction cost. No 
sub-bases required. Assembled and installed with only 20 
bolts. Faster, more compact, economical construction. 


IMPROVED MECHANICAL AND ELECTRICAL 


>" PERFORMANCE. There’s a minimum number of 


cemented joints in a Lapp Station Post—only eight for ei- 
ther the 1300 BIL or 1470 BIL units (as compared with 21 
cemented joints for a 1300 BIL or 24 for a 1470 BIL unit 
of pin-cap design). Furthermore, each cemented joint 
of the Lapp Post is a large-area low-compression grip 
which can load porcelain only in compression. No crack- 
ing. As with all Lapp Station Post insulators fog-type 
corrugations are self- 
cleaning in wind and 
rain. No cleaning. 
Write for specifications 
and data. 


Lapp Insulator Co., Inc., Le Roy, New York 





NOW oe- 
even for overloads 
you can match 

power fuses to power 
transformers 


140, «160 «180 200-100 


Load Current in Per Cent of Load Current in Per Cent of 
SMD-1 Fuse Unit Ampere SMD-2 Fuse Unit Ampere 
Rating Rating 


The pressure is on to obtain maximum 
utilization of power alien capacity. 
This pressure has led to precise evaluation 
of transformer short-time ae capabil- 
ities—for both daily peaks and occasional 
emergencies. 
ingly keep pace, S&C has made correspond- 
: soon evaluations of the overload 
pia le ities of its power fuses. 
The result: (1) New fusing tables (mini- 
_ Mum ampere rating recommendation) which 
recognize short-time daily overload and (2) 
new curves (see above) which permit you to 
subject power fuses to extreme short-time 
overload during emergencies, as when one 
transformer picks up the load of another. 
All of this is part of a new method for 
power fuse selection contained in a 16-page 
package—Data Bulletin 262. For your copy, 
write to S&C Electric Company, 4421 
- Ravenswood Ave., Chicago 40, Ill. _ Can- 
ada: S&C Electric Canada, Lid., 8 Vansco 
Road, Toronto 14, Ontario. 


S&C ELECTRIC 
COMPANY 





ELECTRICAL NEWSLETTER 


NEWS-SCOPE 


FUTURE NEWS > Proposed new apparatus bushing standard that provides for inter- 
changeability of bushings between transformers and circuit breakers 
should be available as an American standard in about three months, 
unless an unexpected hitch develops. Letter balloting of the ASA 
Sectional Committee C 76 was unanimous for acceptance. Next step 
is to secure AIEE endorsement as administrative sponsor. Proposed 
standard then goes to ASA for formal action. 


More utilities, especially in the East, will begin gathering basic data 
to enable them to measure service quality. 


More utility groups will be formed to spread initial costs of complex 
computers for solving sales, engineering, and personnel problems. 


Electric utilities will invest about 46% of their 1958 transmission 
budgets in tie-ins with new generation. 


LATE NEWS > Nuclear power operators must take out $150,000 insurance against 
reactor accidents for each 1,000 kw of thermal energy, according to a 
temporary ruling just issued by Atomic Energy Commission. Mini- 
mum insurance per reactor will be $250,000 and rates will be $30 a 
year per thousand thermal kw and a minimum of $100 per year. 


In a recess appointment, Ike names Arnold Jones to the Tennessee 
Valley Authority board of directors to fill one of two vacancies. Jones’ 
nomination is subject to Senate confirmation when it reconvenes in 
January. The remaining TVA post will be filled by recess appoint- 
ment soon, says a White House spokesman. 


Northern States Power Co reportedly has reached a settlement with 
the IBEW in negotiations just completed on a routine contract re- 
newal. No strike was involved. 


Oregon Water Resources Board plans to ask FPC to hold up action 
until March, 1959, on Pacific Northwest Power’s application to build 
Mountain Sheep and Pleasant Valley dams on the Snake River. Pur- 
pose: so that the board can make a $50,000 study of the middle Snake. 
The board also proposes to include a study of three middle Snake 
projects of Idaho Power, already licensed by FPC. 


Daily average power needs of public water utilities will rise to about 
28 million kwhr by 1975. This estimate, made by the Business and 
Defense Services Administration, contrasts to 15 million kwhr in 
1953 and 5 million kwhr in 1915. 


Congratulations... Robert D. Walker assumes the post of purchasing 
agent of Ohio Power Co. He succeeds the late Leo F. Ryan . . . Gen- 
eral Electric named Jack S. Parker vice president-public and employee 
relations. He replaces Lemuel R. Boulware who continues as a vice 
president and member of the executive office. He will also serve as a 
consultant to Parker. 
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At least six utilities use formulas for R/W prices, an EW survey 
shows. Object: To assure property owners they receive equal treat- 
ment (p 92) . . . Harold Foote, a U.S. delegate to recent conference 
in Moscow, reports in exclusive interview his impressions of Russia’s 
electric power industry (p 91) . . . Public hearings on Yankee Atomic 
Electric’s construction permit come up Oct. 8 (p 94) . . . New head- 
quarters for five national engineering societies to be on New York's 
First Avenue between 47th and 48th Sts (p 94) . . . SEC-Commerce 
study shows utilities will expand faster than “all industry” (p 93). 


Britain’s Dounreay breeder reactor, to be commissioned next year, 
will yield 15 Mw despite its principal function as a research tool. Its 
core housing is said to be the most complex stainless-steel fabrication 
ever produced. Reactor core of enriched uranium is contained in 
niobium rods. Automatic devices are arranged to shut down the re- 
actor if any one of five abnormal conditions arise. A reserve power 
supply is provided to prevent complete failure of the coolant system, 
which might trigger an explosion. Other safety features include a 
chimney stack, and a core design that aims at preventing a critical 
mass from assembling in the event of a core meltdown (p 106). 


Con Edison finds horizontal earth boring a highly valuable technique 
in day-to-day operation, but especially when electric conduits must 
be laid under railroad tracks. Boring costs run 25 to 60% lower than 
open-trench costs on railroad rights of ways. Picture story on p 104. 


After two years’ experience with insulated, open-wire, 4-kv primary 
conductor with vertical plastic spacers, Baltimore Gas & Electric Co 
observes that conductor and installed costs run lower than for aerial 
cable, that tapping energized lines is easy, and that trouble is quickly 
spotted and fixed. But use of those conductors is limited, and higher 
poles are required. Here’s how BG&E handles these lines—including 
its answer to “home-minded birds” and the weather (p 101). 


Moisture content of hot-line tools can be measured in depth by a de- 
vice used by Appalachian Electric Power Co. The register consists 
of a high-frequency oscillator along with a meter that responds to 
grid-current changes due to losses in the dielectric under test. The 
register reads moisture penetration to a depth of 34 in., and will test 
hoi-line sticks with heavy plastic coatings (p 116). 


How should a generator be relayed? The answer to this is complex— 
involving machine size, interconnection strength, and whether your 
philosophy is to protect the machine or the system. In this meaty 
article, the author discusses relays as related to three types of ground- 
ing: High resistance, low resistance, and low reactance. He discusses 
associated relays and points out things to keep in mind (p 97). 
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Bond offerings become substantial in September as $275 million of 
electric utility funded debt comes to market (p 159). 


A profile of Floyd Fairman, Kentucky Utilities’ new president, re- 
veals him as a studious leader who obtained his education through 
correspondence courses and morning classes at University of Wis- 
consin. Aside from his company and civic reputation, Fairman has 
won fame as a “champion crow-shooter” in Bluegrass territory (p 89). 


Errol W. Doebler has been named chairman of the board of Long 
Island Lighting Co. John J. Tuohy succeeds him as president, and 
becomes a board member. Robert G. Olmsted becomes vice chair- 
man of the board . . . Alfred Gruhl, vice president of Wisconsin 
Electric Power Co, has been elected v-p of Wisconsin Michigan Power 
Co and Wisconsin Natural Gas Co, both subsidiaries (p 162). 


“Members of the fair sex can do a good job of engineering,” believes 
Burndy Corp's Pres Bern Dibner. Burndy now has four ladies on its 
sliderule staff. One of five female Westinghouse engineers, mean- 
while, asserts that, with respect to handling people, women are better 
suited to engineering than men because they “instinctively know 
more about dealing with people.” (p 166). 


By endowing districts with virtual autonomy, Interstate Power Co has 
attained outstanding public relations. No major rate disputes have 
arisen in 224 communities in many years; there have been no recent 
rights-of-way condemnations; and 81% of IPC’s customers say they 
get their money’s worth in electric power. Kingpin in IPC’s phil- 
osophy is the district manager who looks after employees, the press, 
trade allies, and financial matters, among others (p 86). 


An electrically heated school has proven so successful that Wisconsin’s 
Taylor County school board will consider this heating for other new 
schools. —The 1956-57 heating season cost $604. A time switch re- 
duces voltage from 240 to 120 v at time of system peak (p 130). 


Engineers can check the mumblings of dry-type and liquid-filled 
10,000-kva transformers down to a level of 40 decibels in a new Gen- 
eral Electric sound lab in Georgia. Thermal qualities can be ex- 
amined simultaneously . . . A single-sleeve, full-tension, compression- 
type connector for ACSR has been developed for simplifying 
connections (p 150). 


Tap connectors for cabled-secondary type distribution lines enable 
secondaries to be tapped at midspan or near the pole. . . Parallel 
groove connectors have extra-long contact areas to improve intra- 
strand connections and reduce creep . . . Printing meter records 
average demand over a definite time period (p 134). 
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Proposed reactor converts nuclear energy directly into electricity 
by causing U-235 gas to interact with a magnetic field. High tempera- 
ture U-235 gas becomes critical at one end of a cylinder when com- 
pressed. Resulting fission energy creates shock wave driving gas to other 
end of cylinder where it is again compressed. Thus the oscillating 
gas releases fission energy at each end. Gas immediately behind shock 
front is highly ionized. This interacts with a magnetic field. 


Fusion-reactor control characteristics will probably resemble those 
of a conventional fission reactor. 


Molybdenum-titanium alloyed steels may point the way to high-tem- 
perature service steels. Rupture strengths for 100-hr life of 30,000- 
35,000 psi at 2,000F and 50,000-55,000 psi at 1,800F have been reported 
for these steels. 


Necessities of continental defense may interfere with microwave systems 
carrying telephone and television signals. Growing use of radar 
for defense has already resulted in some side band interference with 
telephone common carrier circuits. 


No major operating or maintenance problem has arisen with the 3,000 
amp, 450 direct current mechanical rectifier in operation at Columbia 
University’s 385-Mev synchrocyclotron. Rectifier has an overall efficiency of 
94.7%. 


False operation of telephone circuits to transmission switching stations, 
used for communication and control purposes, has been reduced by 
use of a newly developed 8-kv neutralizing transformer. This transformer 
prevents too high a potential from being applied on the protective 
devices of the telephone circuits during a close-in ground fault. 


Nickel-cadmium storage cells, not much larger in diameter than a U. S. dime, 
are now being used as low-voltage sources for hearing aids and small 
portable radios. 


FROM EDITORS IN THE FIELD 
A reduction in space requirements and added flexibility has been made possible 


by Boston Edison’s consolidation of their distribution dispatching division 
and their system operating department. 


An impressive cost advantage for single-phase service of booming residential 
air-conditioning and appliance loads is shown in recent studies by Kansas 
City Power & Light. In eight examples of high-usage residences, single- 
phase service costs run from $114 to 536 per customer lower than three-phase. 
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Everything—from the hook at the top to the 
suspension clamp on the bottom—fits together, 
works together in this insulator string. One good 
reason—it all comes from one manufacturer. 


Everything 
between the 
crossarm and 
the conductor 


made by one manufacturer 


to serve you as a unit 


Everything in this string of insulators—from 
the hook at the top to the suspension clamp 
at the bottom—came from one manufacturer. 
They’re designed, made, and tested together. 

What’s that mean to the insulator buyer? It 
means he can hold one manufacturer respon- 
sible for the performance of the entire string. 
Knowing this, the manufacturer studies hard- 
ware and insulators as a unit, makes them to 
perform as a unit. Everything is done in terms 
of achieving the right relationship between 
porcelain and hardware. Foremost considera- 
tion is not how well the hardware will perform, 
or how well the porcelain will insulate, but how 
well they will work together in doing their job. 

If you think such considerations are import- 
ant, come to the one company that makes 


both insulators and hardware—Ohio Brass. 


Onto Brass CoMPANY, MANSFIELD, OHIO 
CANADIAN OHIO BRASS CO., LTD., NIAGARA FALLS, ONT. 
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between grain size and 


insulator performance? 


It can be the Key to insulator strength and uniformity 


Homogeneity is a basic goal in porcelain 
manufacture. The more homogeneous 
the porcelain the greater the mechanical 
and electrical strengths, the more ac- 
curate and uniform the product, and 
the longer the performance of the in- 
sulator when installed on your lines. 
One way we achieve homogeneity is 
by buying flint and feldspar in the finest 
grain sizes commercially available. Why 
is grain size important? Ordinary grains 
of flint and feldspar are many times the 


size of clay grains. By using fine grains 
of flint and feldspar, we reduce the dif- 
ferential. During firing we get a homo- 
geneous blend of basic materials. The 
smaller the grains, the better the blend, 
the higher the strength of the porcelain. 

So checking grain size becomes a key 
step in making quality insulators. We 
make sure we have the right building 
blocks before we start. This is one of 
many ways that extra years of per- 
formance are added to O-B insulators. 


Onto Brass CoMPANY, MANSFIELD, OHIO 


CANADIAN OHIO BRASS CO., LTD., NIAGARA FALLS, ONT. 
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When you 


come to that 


O-B insulators and hardware in service at a trans- 
mission substation on an extra-high voltage line. O-B 
studies have shown that insulators and hardware need 
place no limitation on voltage magnitude in EHV 
transmission. 


important five per cent....... 


Remember many answers on insulator and hardware performance at extra 


high voltage are already available 


As you plan or consider using extra high volt- 
age transmission in your system, you'll give 
careful consideration to the insulators and 
hardware you use. Although they ordinarily 
constitute less than five per cent of the line 
cost, they’re an important five per cent. 
You’ll want to get your own answers on what 
combination does the best job under the spe- 
cific conditions that prevail along your lines. 
O-B already has many of the answers on 
insulator and hardware performance. For ex- 
ample, we know they place no limit on the 
magnitude of transmission voltage. We’ve 
already used our materials successfully in 
various bundled conductor arrangements. 
We’re prepared to relate our findings to 


your problems. If the answers still aren’t ap- 
parent, we have the facilities for duplicating 
the operating conditions which you will en- 
counter. 

So there’s no advantage in waiting to get 
the benefits of extra high voltage transmission. 
We’re ready to help you go ahead—right now! 


Onto Brass CoMPANY, MANSFIELD, OHIO 
CANADIAN OHIO BRASS CO., LTD., NIAGARA FALLS, ONT. 
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NEW! 350% MORE DIGGING POWER 


HIGHWAY HCAMS Skid-Mounted Digger 
with new adjustable clutch and capstan winch 


The new Highway adjustable clutch handles a maximum size 36” 
auger to a depth of 10 feet with more speed and more power. 
Easy field adjustment saves you costly down-time and shop 
maintenance. Stronger shift shafts give 45% more pressure on the 


Capstan Winch takes power directly clutch without increasing control pressure. 


from the transmission and allows all 


The HCAMS is a complete unit with engine, clutch and trans- 
speeds of transmission to be used. 


mission. It power levels in any direction. Integral winch and 
derrick or telescopic derrick, with 4500-lb. rated capacity, and 


hydraulic controls are optional. 


UTILITY DIVISION 
HIGHWAY TRAILER COMPANY 


=~ A Division of HEADQUARTERS: EDGERTON, WISCONSIN 

Merritt-Chapman & Scott Corp. Manufacturers of: Public Utility Bodies * Earth-Boring Machines * Pole and Cable Reel Trailers * Winches 

* Power Take-Offs * Service Accessories * Commercial Trailers * Trailerized Tanks and Dry-Bulk Haulers 
SALES AND SERVICE IN PRINCIPAL CITIES 
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The Mark TA gas turbine generating power 
and process steam in a refining application, 


all power services in one package 


In applications where multiple power services are 
required such as power generation, compressing, 
pumping, space heating, refrigeration, air condition- 
ing, drying, or evaporating, the Clark Mark TA 
gas turbine is the economical choice, 


Exhaust gases from this 1,150 bhp. gas turbine con- 
tain up to 10,000,000 BTU/H of recoverable energy 
at a temperature of 870°F. While these gases con- 
tain some products of combustion, 90% of the 
original oxygen content is still present. 


The exhaust gases are useful where preheated air is 
desirable for combustion or supercharging purposes, 
for drying applications, catalyst regeneration, feed- 
water heating, evaporation of sea water, etc. These 
gases can also be used in air to air heat exchangers 
for space heating or to generate up to 9,500 pounds 
of low pressure steam per hour for process use. If 
even higher temperature gases are required, the 


Clark Bros. Co. is licensed to manufacture the Mark TA gas turbine in this: 


country by Ruston-Hornsby, Ltd., Lincoln, England. 


Mark TA can be used solely as a power gas genera- 
tor to provide gases of 1020°F at 20-22 psia. and a 
mass flow of 20 pounds per second. 


For large stores, auditoriums, hotels, hospitals and 
office buildings, the Mark TA can provide approxi- 
mately 1800 tons of air conditioning or refrigeration 
in the summer using the absorption cycle and also 
provide steam for heating in the winter. In all appli- 
cations except power gas generating, this modern 
gas turbine also supplies 1,150 bhp. of rotative 
energy for pump, generator, or compressor drive. 


Clark engineers stand ready to assist you in apply- 
ing the Mark TA gas turbine to your application. 
Larger units with ratings of 9,500 bhp. are also 
available from Clark. Write for Bulletin No. 142. 


CLARK BROS. CO., OLEAN, N.Y. 
One of the Dresser Industries 


Offices in Principal Cities Throughout the World 
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DOSSERT ALUMINUM 
POWER CONNECTORS 


A complete line for substations 
and generating plants 


No single factor is more important in providing reliability of Aluminum connec- 
‘tors than the production of sound aluminum castings with optimum physical 
properties. These optimum properties provide Dossert Connectors with: 


© Greater Corrosion Resistance ®@ Higher Mechanical Strength 
® Higher Impact Resistance ®@ Greater Conductivity 


Incorporation of all these features into Dossert Aluminum Power connectors is 
made possible by Dossert’s own exclusive casting technique. This process was 
developed after years of experimentation and embodies procedures and controls 
exceeding aircraft standards. By controlling elements to within close limits, by 
modifying alloys to put all constituents into complete solution, and by degassing 
metal to eliminate porosity and internal shrinkage . . . Dossert can offer you 
a truly reliable connector. 


We also welcome inquiries on modifications or applications. 


\ DOSSERT MFG. CORP. 


253 Huron Street, Brooklyn 22, N. Y. 
Representatives in all principal cities 
IN CANADA: W. S. Gerrie & Assoc., Ltd. Toronto! 


TEARS OF 
TeCnmICAL 
inow-now 
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Type XCP-AA 
Expansion Coupler 


Type BP-AA Tee Connector 


Type ULKA-AA Terminal 


Type PSS-AA Bus Support 





(f] GALVANIZED STEEL STRAND 
quality 
service 
dependability 


CF&I Galvanized Steel Strand assures qual- in seven- and three-wire constructions. Next 
ity, service and dependability. This strand time you need steel strand for ground, mes- 
is manufactured to ASTM Specifications senger or guy wire applications, contact the 
A-122, A-363 or to your own specification nearest CF&I sales office for complete details. 


GALVANIZED STEEL STRAND 


THE COLORADO FUEL AND !tRON CORPORATION 


Albuquerque * Amarillo * Atlanta ° Billings * Boise * Boston * Buffalo * Butte * Chicago * Denver * Detroit * El Paso * Ft. Worth 
Houston * Kansas City * Lincoln (Neb.) * Los Angeles * New Orleans * New York * Oakland * Oklahoma City * Philadelphia * Phoenix 
Portland * Pueblo * Salt Lake City * San Francisco * Seattle * Spokane * Wichita * CFal OFFICES IN CANADA: Montreal * Toronto 
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L-M's extra-long 10-foot 
lengths of Permaline con- 
duit speed installation. 
Simply tapping the taper- 
ed coupling onto the 
tapered end of the conduit 
makes a strong, watertight 
joint—no caulking needed. 


L-M's Permaline conduit is 
light, easy to handle, easy 
to install. One man can 
easily carry two 10-foot 
lengths. 


Saves Time and Labor... 


Contractor Eliminates 13,750 Joints 
With Long 10-foot Lengths of L-M Permaline Conduit! 


Now, with L-M’s exclusive 10-foot lengths of Permaline Joints are watertight and safe from seepage. Smooth 


fibre conduit, you can eliminate 20% to 50% of the joints 
to be made on a job, and thus cut costly construction 
time and labor. 

On one job requiring 550,000 feet of conduit, the con- 
tractor eliminated 13,750 joints by using L-M’s long 10- 
foot lengths as compared with 8-foot lengths. 

It will pay you to use L-M’s time- and labor-saving 
10-foot lengths of Permaline conduit for your next duct 
job. Only L-M Permaline is available in these 10-foot 
lengths. 


Easy to Install 


L-M lightweight Permaline fibre conduit is also easy to 
install. Joints are quickly made by simply tapping the 
tapered coupling onto the tapered end of the conduit. 


bore reduces cable sheath abrasion. Completely engi- 
neered system for installation includes full line of bends, 
bell ends, couplings, and base and intermediate spacers. 


L-M Permaline fibre conduit comes in 5, 8 and 10- 
foot lengths. Available diameters include 2, 3, 3%, 4, 
414, 5 and 6-inch sizes. 


Get Complete Information 


Ask the L-M Field Engineer for a copy of the 12-point 
plan folder which shows how easy it is to use the 
Permaline system; or Fibre Conduit Bul- 

letin UGIA, which gives complete speci- 

fications. Or write Line Material Industries, 

Milwaukee |, Wisconsin. 


€) LINE MATERIAL Industries wt 
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Pewnaline File Conduit 


cOMPAN Y 


This seal is your guar- 
antee of recognized 
quality in Bituminous 
Fibre Conduit. 
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Bushing has a phenolic cap which 
covers the terminal to make it com- 
pletely birdproof. Permanent con- 
nection is made quickly and easily 
by simply hand-tightening the knob. 








Here’s Why 


L-M Bushings Reduce Outages- 
Assure Safe, Easy Installation 


By R. W. HARTSOOK 
Chief Engineer 
Small Distribution Transformers 
Line Material Industries 


Both the cover-mounted and sidewall- 
mounted high-voltage bushings on L-M 
transformers are fully insulated to eliminate 
outages caused by birds and animals contact- 
ing the terminal. The bushings also have a 
hand-tightening knob so terminal connection 
can be made securely, with ease and safety. 


Standard Arrester Mounting 

The cover bushing has a phenolic cap which 
covers all exposed live parts of the bushing. 
The cap has a drain to prevent water accumu- 
lation. When lightning arresters are installed 
as part of the transformer unit, they can be 
mounted in the regular manner and gapped 
through a slot provided in the insulating cap. 


Cutaway view of bushing shows the heavy connector 
that grips the conductor. Handle cannot come off 
accidentally, but it can be removed intentionally. 


Good Clamping Pressure 


The connector knob on the bushing is large, 
giving plenty of leverage. A firm connection 
is made quickly and easily without tools or 
removal of any parts. Even with a gloved 
hand the lineman can get a good grip, so 
hand-tightening is all that is necessary for a 
permanent connection. 


Bushing connectors comply with all EEI- 
NEMA specifications, including vertical 
take-off. 


Sealed Against Moisture 


The cover bushings on L-M transformers are 
externally clamped to a cover boss which is 
raised well above the surface of the cover. 
Between the boss and the wide skirting of the 
bushing is a corprene gasket which assures 
excellent sealing. Surface moisture cannot 
flow into the bushing entrance. 

A simple two-piece external clamp holds 
the cover bushing firmly in place. No nuts 
or clamping parts are used internally. The 
porcelain can be removed or replaced quickly 
and easily without removing the tank cover. 


Sidewall bushing design is also leak-proof 
and inherently siphon-proof— moisture can’t 
be drawn in; oil can’t seep out. Sturdy in- 
ternal clamping reduces the length of por- 
celain on the outside of the tank and thus 
reduces the required pole space. 


Get Complete Information On 

L-M's Round-Wound® Transformers 

L-M’s bushing design is only one of many 
plus features found on L-M Round-Wound 
transformers. The most important thing 
about these transformers is their outstanding 
performance. Ask your L-M Field Engineer 
for complete information and bulletins. Or 
write Line Material Industries, Transformer 
Division, Zanesville, Ohio. 


LINE MATERIAL 
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THE DOOR IS REMOVED, 
unhooked, and replaced, all 
with the hookstick. A spe- 
cial hook on the door as- 
sembly makes this con- 
venient. 





DOOR IS EASY TO OPEN. 
Handle is high up on the 
door to assure good lever- 
age, and hole is large 
enough to insert hookstick 
easily, yet small enough so 
hook will not slide down 
or jump out. Available in 
standard-duty ratings 
and new heavy-duty in- 
terrupting ratings of 5000 
amps. at 5.2 kv and 8000 
amps. at 2.6 kv. 












1. Fused position. Door al- 
ways closed—operation is 
independent of door. As the 
link blows, spring-loaded 
lever flips out the fuse link 
leader—fast! 


How the PVD Fuse 


2. This instantly separates 
blown link parts, clearing 
the arc inside the tube. It 
also releases a latch which 
permits the bright yellow 
fuse tube to drop out. 


Cutout Operates 


3. Upper spring contact 
pushes the tube down and 
follows it part way, giving 
extra time to clear the arc, 
and eliminating burning of 
contacts. Action is positive. 


4. Cartridge drops to indi- 
cating position easily seen 
from the ground. Large air 
gap prevents re-establishing 
the arc. No leakage, no 
radio interference. 


How L-M’s Famous PVD Cutouts 
Provide Faster, Safer Operation 


Positive dropout operation provides indication easily 
seen from the ground. For re-fusing, door is easily removed 
and replaced with hookstick; high-pressure silver contacts 
insure long life. Now also available in heavy-duty designs. 


By GEORGE W. COOPER 
Product Manager 
Protective and Power 
Switching Equipment 
Line Material Industries 


When a fuse blows in L-M enclosed dropout cut- 
outs, a latching lever flips out the fuse and permits 
the cartridge to drop to indicating position. Upper 
contact spring follows tube part way, giving extra 
time to clear arc inside the tube. Contact spring 
also provides a downward thrust on the tube to 
assure positive dropout operation. 

The large air gap which results between the tube 
and the upper contacts on the box prevents re- 
establishing of the arc. This assures long service, 
eliminates leakage and possible radio interference. 
Door remains closed following fuse operation; 
parts are always protected. 


Positive Low-Resistance Contact 

L-M’s silver-plated spring contacts and round 
blade provide a very high-pressure, multi-point 
contact surface. In addition to the side contact 
clips, the spring-top clip provides additional con- 
tact and current path. 

L-M’s heavy contact construction provides 
ample metal to conduct heat away rapidly from 
the multi-point contact surface. This results in 
cool operation, and resistance is kept low. 


Blown Fuses Easily Located 

When the cartridge in L-M’s enclosed cutout is in 
indicating position, it is easily seen from the 
ground—from any angle. The lineman locates the 


blown fuse quickly ; thus he saves operating time 
and restores service faster. 


Easy To Re-Fuse With Hookstick 

The pull ring handle on L-M’s PVD cutouts is 
high up on the door to assure good leverage when 
operating the door. This, plus a hook on the flip- 
per assembly, make it easy to open and unhook 
the door, and to replace it with a spare fused door, 
the whole job being done with the hookstick ... 
in just a few seconds. 

In the open position, all parts of the door and 
cartridge assembly are electrically dead. 

When the door is closed, the two hinges and the 
lower contact hold the door and cartridge as- 
sembly firmly. This, plus the guiding action of the 
top contact, assures that the door will close 
properly every time. 


L-M Family of Dropout Indicating Cutouts 


Interrupting 5.2/2.6 kv 7.8 kv 


Capacity Amp. 


*New heavy-duty ratings 
In addition to the dropout indicating cutouts 
above, L-M offers a complete line of non-drop- 
out indicating and non-dropout fuse cutouts. 
Ask your L-M Field Engineer for more com- 
plete information, or write Line Material Indus- 
tries, Milwaukee 1, Wisconsin. In Canada: 
Canadian Line Materials, Ltd., Toronto 13, Ont. 


LINE MATERIAL Industries ,2 
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General Electric announces 


New transistorized power supply 
for two-way radio 


General Electric now brings you the vastly 
improved reliability of transistors — with- 
out obsoleting your present equipment! 


The all-new General Electric Transistorized Power Sup- 
ply—part of G.E.’s advanced Progress Line—replaces the 
receiver portion of the mobile power supply and eliminates 


the receiver vibrator. 


Here’s what this means: Previously you had to replace 
receiver vibrators several times a year. Our surveys indi- 
cate each replacement costs you from $10 to $18, depend- 
ing upon service call mileage. Now you can install a power 
supply costing only $54.50 (when installed in new equip- 
ment at the factory, just $44.50) which has the same life 
expectancy as your entire mobile combination. The new 
G-E Transistorized Power Supply will easily pay for itself 
the first year or two on vibrator replacements and service 
calls! 


Easy to install—Three mounting studs fasten the 
new unit to the front of your case or inside the 
older, two-unit design equipment. Electrical con- 
nections are simple: only four leads to attach. 


Eliminates ‘Vibrator Hash” — All traces of the 
“vibrator hash” which interferes with clear recep- 
tion are gone for good. 


Easily added to any 12-volt system — The new 
power supply can be used with all standard makes 
of two-way equipment which operate from an ordi- 
nary 12-volt power source. 


Progress without obsolescence — The addition of the new unit to your 
Saves you money when drivers forget— When present mobiles, no matter what make, improves performance, reduces 
drivers neglect to turn off their radios before start- maintenance cost, and adds to the life of your equipment. There is abso- 


ing a vehicle, the new transistorized power supply lutely no need to buy complete new mobile units to enjoy the advantages 
cannot be damaged. of transistors. 


See for yourself how much you save—buy 


Progress /s Our Most Important Product 
a new unit or several units and try them 
Creommunicationscomuteniceawvaer GENERAL & ELECTRIC 


“Radio Communication Equipment” in the 
Yellow Pages. Or order direct by writing 
General Electric Co., Communication Prod- 


ucts Dept., Syracuse, N. Y. 
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Up to 30% savings in strand... 
with PLP Guy-Grip Dead-Ends 


You will find real guying economy with PLP 
Guy-Grip dead-ends. Because they eliminate 
strand looping, you can use shorter, straight lengths 


AS MUCH AS 12’ SAVINGS PER GUY 


of guy strand. This means as much as 12 feet 
savings in strand per guy. What’s more, the 
finished installation is neat, streamlined, efficient. 


PX-80 
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Made in accordance with or for use under U. S. Patent No. 2,761,273; other patents issued and pending. 


PREFORMED [LLINE PRODUCTS Co. 


5349 ST. CLAIR AVENUE ° CLEVELAND 3, OHIO 
DEPT. NO. PR1B 


Telephone: Cleveland EXpress 1-357] 
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‘...and what's really different about R® [E — 
they'll close in against 


RATINGS—Fused HPL-C Inter- 
rupter Switches 
up to 14.4 KV (110 BIL) 
600 Amp. (40,000 Mom.) 
1200 Amp. (60,000 Mom.) 


RIGHT—TOG-L SNAP operating 
mechanism, featuring ““OVR- 
CENTR” spring actuator—op- 
tional, but important to safety in 
closing. 


fault currents!” 


HPL-C 
INTERRUPTER SWITCHES 


e@BUILT FOR SAFE OPERATION 
EVEN AGAINST SHORT CIRCUITS 


Ever close an interrupter into a short circuit? 
Ever think of what could happen? 
Before it’s too late—check the facts on the HPL-C Interrupter 
Switch, and its safety features. 


SAFETY FEATURES —( 1) HPL-C closes in on special heavy 
closing contacts, outside the interrupter—thus prevent- 
ing damage to the interrupter switch when closing in on 
moderate fault currents; (2) High velocity “OVR- 
CENTR’” blade closing (and opening) with the TOG- L 
SNAP operating mechanism—an optional feature, pro- 
viding additional safety, important especially during 
the closing operation. For safety sake, specify these im- 
portant features. 


TESTS—Switches have actually ciosec 
against moderate 3-phase fault cur- 
rents at 4.8 and 13.8 Kv—proving 
that the HPL-C offers a high degree 
of protection. Ask the I-T-E Repre- 
sentative to give you the performance 
facts. They will show you how to save 
on installation costs with standard- 
ized engineering; on operating costs 
by preventing costly shutdowns; on 
maintenance costs through simple in- 
spection and up-keep requirements 
and the accessibility to equipment. 


R&IE EQUIPMENT DIVISION 
|-T-E CIRCUIT BREAKER CO. 
GREENSBURG, PA. 


MPL-2 
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“Any lineman 
who uses 


ms oe ae re: Tapits will tell you 
or S Be Mis , oa they make line 


taps a cinch. Just 
abrade the aluminum 


aaah) ss ee 


Tapit...and install!” 


The aluminum Tapit body is 
relatively massive compared to the 
copper conductor—resulting in 
negligible electrolytic action. Because 
of this and other Burndy engineered 
features including Penetrox, the 
proven oxide inhibitor, utility 
engineers know Tapits are just as 
efficient in aluminum to copper 
applications as they are in 
aluminum to aluminum! Want 
more Tapit facts? Write 

Burndy, Norwalk, Connect. 


. ‘ > 


NORWALK, CONNECT., SCARBORO, CANADA 
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HEAT ENGINEERING by FW 
for MAJOR STEAM GENERATING and 


TEAM generator design and heat engineering are 
S virtually synonymous. The problem is basically 
one of generating heat and transferring it to water 
and water vapor to produce a dependable and abun- 
dant source of steam at the desired temperature and 
pressure. To do this most efficiently and economi- 
cally calls for heat engineering of the highest order. 

With over 50 years of world-wide experience in 
this specialized field, Foster Wheeler is exception- 
ally well equipped to meet the most exacting re- 
quirements of the modern, high pressure steam 
generating plant. Starting with the commercial 
introduction of superheated steam in the United 


PULVERIZED FUEL was first developed on a commercially 
successful scale by Foster Wheeler in 1898. Today, FW 
ball mill pulverized fuel systems have a total installed 
capacity of more than 12 million pounds of coal per hour. 
The FW ball mill offers the proved advantages of constant 
fineness, high availability, large reserve capacity and abil- 
ity to handle hard and abrasive fuels. 

The new planetary roll and table pulverizer, introduced 
in 1956, supplements the FW line with a compact and 
highly efficient unit that is very economical and easy to 
maintain. 


States in 1902, Foster Wheeler has pioneered and 
developed many major advances in steam generator 
design, including convection and radiant super- 
heaters, air preheaters, high-pressure economizers, 
twin furnace construction, dual circulation and im- 
proved drum internals for high steam purity. And 
heat engineering by Foster Wheeler is continually 
researching and exploring new concepts of design 
to anticipate the needs and solve the problems of 
steam generating plants of the future. For informa- 
tion on equipment to meet your specific require- 
ments, write to Foster Wheeler Corporation, 165 
Broadway, New York 6, N.Y. 


SUPERHEATERS of the con- 
vection and radiant type, 
used singly or in combina- 
tion, provide constant super- 
heat and accurate control of 
final temperature over a 
wide load range. The first 
radiant superheater was in- 
stalled by FW in 1917 and 
since that time, approxi- 
mately one thousand units 
have been put in service, 


ECONOMIZERS. The 
extended surface, cast- 
iron-covered economiz- 
er, developed by Foster 
Wheeler, assures maxi- 
mum heat transfer 
from boiler exit gases 
to boiler feedwater. The 
FW design has proved 
to be highly corrosion 
resistant, impervious to 
soot fires and easily 
cleaned. 


FOSTER {{) WHEELER 


NEW YORK ¢ LONDON * 


PARIS ¢ ST. CATHARINES, ONT. 
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sets the highest standards 


PULVERIZING EQUIPMENT 


DUAL CIRCULATION was introduced by Foster 
Wheeler in 1946, providing the first practical solu- 
tion to the problem of providing high purity steam 
at pressures above 600 psi from feedwater contain- 
ing relatively high silica. This is achieved by divid- 
ing the steam generator into two separate sections 
—a high heat absorption primary and a low heat 
absorption secondary section. Blowdown from the 
primary is fed into the secondary section, from 
which steam is delivered to the separating equip- 
ment and condensed by incoming feedwater. Hence 
the primary section, where virtually all of the out- 
put steam is generated, is maintained at a very low 
concentration of impurities. This sharply reduces 
silica carryover and total dissolved solids in the 
steam. 


REHEAT. The reheat cycle, also pioneered by Foster 
Wheeler, has resulted in important fuel savings and 
increased operating efficiency for large central sta- 
tion and industrial steam generators. The list of 
major FW reheat projects includes a unit capable 
of producing 2,000,000 lb/hr to serve a 300,000 
kw turbine generator. 


This Foster Wheeler unit, placed in operation in 1955, 
is the first dual circulation, reheat steam generator 
ever built with a capacity of more than 1,000,000 Ib/hr. 


GAS 10 STACK 


THE SUPERCHARGED BOILER is a revolutionary new 

development, announced by Foster Wheeler in 1956 ' ane 

and still under investigation and test. It offers the ad- auriuiany 
. : : : } GENERATOR 

vantages of high overall economy, drastic reduction in ; 

size and weight, short startup time, quick load response 

and shop-assembled construction. High pressure dis- 

charge gases from the furnace are used to drive the 

combustion air compressor and an auxiliary generator 

which can supply up to 15% of total plant output. 

Further details are available on request. 


STEAM TO TURBINE 
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Major breakthrough in electrical design 


For smaller Class B equipment... 


Johns-Manville’s new Type 71 Quinterra insulation combines the lasting 


New J-M Type 71 Quinterra*® 
Epoxy-treated to double dielectric strength 


Johns-Manville now opens up a new 
era in electrical design, with Type 71 
Quinterra—the epoxy and asbestos 
insulation that breaks through today’s 
limitations on ratings and size—offers 
untold new possibilities in compact 
class B equipment. 


Offers 5 major improvements 


1. High Epoxy Content (approx. 45% 
to 50%) provides the optimum elec- 
trical benefits of these high-dielectric 
resins and asbestos. This mechanically 
and electrically strong insulation com- 
bines the lasting inherent dielectric 
strength of the Quinterra base sheet 
with the excellent electrical properties 
of epoxy varnish. 


2. Over 700 Volts/Mil is the tested 
and proved dielectric strength of 
Johns-Manville’s new Type 71 Quin- 
terra insulation. This exceptionally 
high characteristic offers brand-new 
opportunities in increased power from 
smaller frames—with less metal. 


3. Continuous Operation to 175C 
with no reduction of properties brings 
Quinterra Type 71 well above the 
standard class B limit of 130C. At 
175C, this new insulation exhibits a 
dielectric strength well above its 700 
volt per mil minimum. 


4. Moisture Absorption Less than 
2%. Quinterra Type 71 resists humid- 
ity conditions that would break down 


dielectric strength of the purified asbestos base sheet and epoxy varnish. 


other insulations. Even at high relative 
humidities, this new insulation exhib- 
its unusually high dielectric strength! 


5. Improved handling characteristics 
make Type 71 Quinterra ideal for 
today’s assembly techniques. Its flexi- 
bility lets it adapt to the reduced 
radii of smaller equipment. 


Also new Type 72 Quinterra 
for less rigid requirements 


Type 72 Quinterra (approx. 
20%-30% epoxy content) offers 
high dielectric strength at con- 
siderable savings. 


FOR a complete specification sheet and samples of the new epoxy-treated Quinterra, 
write Johns-Manville, Box 14, New York 16, N.Y. In Canada, Port Credit, Ontario. 


ui Johns-Manville ELECTRICAL INSULATIONS 
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240,000 Kva 


ON UNIT NO. 2 at CROMBY 


TWO 120,000 KVA 
PENNSYLVANIA POWER 
TRANSFORMERS were se- 


lected for main step-up service on 
generating unit No. 2 at Phila- 
delphia Electric Company's Crom- 
by Station. The transformers have 
a high voltage rating of 145,000 
Grd.Y volts and a low voltage 
rating of 19,800A volts. 


Located on the banks of the Schuylkill River near Philadelphia, Cromby Station has a potential 
generating capacity of 385,000 kw. This represents approximately 15% of the total effective 
system generating capacity of Philadelphia Electric Company. 


Serving as important links in this newest addition to Philadelphia Electric’s system, two three- 
phase, 120,000-kva Pennsylvania Contour Design Power Transformers step up the generated 
voltage of 19,800 volts to a transmission voltage of 145,000 volts. The shell form transformers 
were designed to operate during flood water levels up to four feet above the transformer bases. 


In keeping with Pennsylvania Transformer practice, both transformers were shipped to Cromby in 
an upright position, completely assembled except for bushings and forced cooling equipment. 


You, too, can rely on Pennsylvania to satisfy the most exacting power transformer 
requirements. For a discussion of problems or a quotation on your next installation, 
write to Pennsylvania Transformer Division, McGraw-Edison Company, 
Canonsburg, Pa. 


PENNSYLVANIA POWER TRANSFORMERS 


See next page for design details ” 





120,000 Kva PENNSYLVANIA 


CONTOUR DESIGN—GENERATING STATION 


Power Transformers... 


Core-and-coil unit is a 
completely integrated sub- 
assembly. 


— 


eye 
Heavy box sections form 4 
part of core frame and . 
clamp coils against me- t 
chanical forces during Be 


short circuits. a 


7. 
ri 


Core cooled by both verti- 
cal and horizontal ducts. 


Core-and-coil assembly 
rests on bottom section 
of tank. 


Vertical cooling ducts in i 
Py 


the coils permit a free 
flow of oil through the ‘ 


f 

q 

f 
coils. oe 
Sa 


One of two such transformers on generating unit No. 2 at Cromby. 


‘ 
= 
ro 
— 


MEET THE 
CHALLENGE 


at 
Philadelphia Electric's 
Cromby Station 


Transformer cooled 
by means of four 
forced-oil to forced- 
air heat exchangers. 


Upper section of 
tank fits over core- 
and-coil assembly 
and is welded to 
bottom section at 
this point. 


5 


Pennsylvania Seal- 
Master® Pump is 
self-contained, self- 


120,000 Kva, Three Phase, 60 Cycles, 55°C. Temperature Rise. eeneoes. poner 


integral motor- 


Forced-oil to forced-air heat exchangers. High voltage: 145,000 pump shaft. 


Grd. Y volts. Low voltage: 19,800A volts. 


PENNSYLVANIA HAS 


THE FACILITIES AND THE CAPABILITY TO 


MEET THE LARGEST POWER TRANSFORMER REQUIREMENTS 


@ A large, expertly-staffed engineering department with @A modernly equipped plant capable of producing and 
long experience in power transformer design — both testing the highest rated units contemplated by the 


core form and shell form. 


industry today. 


@ The ability to design and construct full-scale test models @ Handling and loading facilities that permit full utilization 


for proving design characteristics. 


of manufacturing, shipping and installation economies. 


OTHER PENNSYLVANIA TRANSFORMERS AT CROMBY STATION 
Auxiliary Power Transformers—two 7500/9375 kva, 20—4.16 kv units. 


One 10,000/12,500 kva, 34.4—4.16 kv unit. 


Load Center Transformers—tThree 250 kva, 4160—120/240 volt Silicone-insulated, sealed 


Making a total 


dry type units. 
of 272,000 kva in transformer capacity supplied by Pennsylvania Transformer 


PENNSYLVANIA TRANSFORMER DIVISION 


McGraw-Edison Company 


CANONSBURG, PENNSYLVANIA Greater Pittsburgh District 


oF See ether cide for inctaliation view 
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Bell Laboratories chemist Field H. Winslow, Ph.D., Cornell University, with a scale 
model of a small section of a polyethylene molecule. Branch formation indicated by pencil 
is vulnerable to oxidation. Dr. Winslow and his associates worked out a simple way to 
protect long polyethylene molecules needed for durable cable sheathing. 


THE DILEMMA OF GIANT MOLECULES 


Solution: 2 plus 2 equals 5 


Polyethylene is used to protect thou- 
sands of miles of telephone cables. It 
is tough, light and long lasting. Its 
strength lies in its giant molecules—a 
thousand times bigger, for example, 
than those of its brittle chemical cousin, 
paraffin wax. 


But polyethylene has a powerful 
enemy: oxidation, energized by light 
and heat, shatters its huge molecules to 
pieces. This enemy had to be conquered 
if polyethylene was to meet the rigorous 
demands of cable sheathing. Paradoxi- 
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cally, it was done by making the whole 
better than the sum of its parts—just 
as though 2 plus 2 could be made to add 
up to 5. 


To check the ravages of light, Bell 
Laboratories chemists devised the sim- 
ple yet highly effective remedy of adding 
a tiny dose of carbon black. Then anti- 
oxidants, such as those commonly used 
to protect rubber, were added to check 
attack by heat. But here the chemists 
encountered a dilemma: although the 
carbon black protected against the 


BELL TELEPHONE LABORATORIES 


effects of light, it critically weakened 
the effectiveness of the antioxidants. 


Tosolve this dilemma, Bell Labs chem- 
ists developed entirely new types of anti- 
oxidants—compounds not weakened by 
carbon black but which, intriguingly, 
are very much more effective when 
carbon black is present. The new anti- 
oxidants, plus carbon black, in partner- 
ship, provide long-lasting cable sheath 
—another example of how research at 
Bell Telephone Laboratories works to 
improve your telephone service. 
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Three 600v Durasheath Cables were pulled in ducts throughout development. 


a 





underground distribution system 


Electric service is provided 
by 141,000 feet of Anaconda 
Durasheath Cable 


For one of the South’s largest new developments, 
an entire underground distribution system was in- 
stalled recently. 

The cables: 106,000 feet of Anaconda’s 4/0, 1/C 
600v Durasheath* neoprene-jacketed cable with 
Anaconda Type ANW network insulation, and 
35,000 feet of #2, 1/C 15kv grounded neutral 


Ci 


SEE THE MAN FROM 
FOR 


Durasheath with Type AB butyl insulation. 

A good choice! Anaconda’s special network and 
high-voltage butyl insulations give you top mois- 
ture and heat resistance, excellent overload pro- 
tection. Type AB buty] insulation, too, has inherent 
resistance to ozone. 

Available in all sizes, single and multiple con- 
ductor, copper and aluminum, from 600 to 15,000 
volts. Want more information? See the Man from 
Anaconda or your Anaconda distributor. Ana- 
conda Wire & Cable Company, 25 Broadway, New 
York 4, N. Y. 


ANACONDA 


*Reg. U.S. Pat. Off. 57360 


DURASHEATH CABLE 


— 


—— 


15kv Durasheath was likewise pulled into 
transformer house through duct. 


600v Durasheath shown trained through last 


Each reel on special electric-powered rig held 
manhole to side of transformer vault. 


400 feet of Durasheath. 


In same location, 15kv Durasheath is shown 
being terminated at transformer bushings. 
Sa EE WANE Gee ae - 


In transformer house, 600v Durasheath was 
terminated at transformer secondaries. 


In underground vault of substation, cable was 
trained to the wall. 





Partial showing of the now COMPLETE line of ... 


PENGO JENSION WIRE STRINGING EQUIPMENT 


Manufactured by PETERSEN ENGINEERING CO., 


MODEL 5000-TR-II 
Strings two conductors to 556,300 
CM. Used primarily for very rough 
country work ; also for general 
use. Use separate recl-carrying 
dolly. 


MODEL 5000-TR-I 
Similar except strings one 
conductor. 


MODEL 6000-WS-TR 


For general and medium rough 
country use. A complete unit in- 
cluding trailer, reel-carrying de- 
vices and its own double pair of 
bull wheels. Conduc- 
tors to 1,272,000 CM. 


MODEL 5000-WS-TR 
Similar to the 6000-WS-TR but 
smaller. Conductors to 556,300CM. 


MODEL 6500 

Bull Wheel Cable Puller. 
Available in “R’’ Series for 
steel reels, ‘‘S’ Series for 
wood recls. Conductors to 
1,272,000 CM. Also availa- 
ble in “LWR*" Model for 

A extra-large steel reels. Model 
§500 similar (smaller). 


MODEL 7500 


Reel Carrier. Takes the largest 
sizes (full range) of steel reels. 
a and unloads 
with one man. No 
auxiliary equip- 
ment needed except 
the truck that pulls 
it. For use with any 
one of the tension- 
ing machines 
shown on this page. 


yy 
é 


Santa Clara, Calif. 14 Patents Pending 


MODEL 6000-TR-II 
Similar to Model 5000-TR-II ex- 
cept larger. Conductors to 
1,272,000 CM. 


MODEL 6000-TR-I 
Similar except for one 
conductor. 


MODEL 7000-TR-I 

Similar to model 6000-TR-I except 
larger. Conductors to 2 inches 
diameter. 


MODEL 6000-W 


Available in ‘’S'’ Series for wood 
or steel reels, in ““R'’ Series for 
steel reels, or ““SR"’ Series 
for trailer mounting. Con- 
ductors to 1,272,000 CM. 


MODEL 5000-SR 


Available in ‘*S’’ Series, ‘‘R°* Se- 
ries, or “SR” Series. Conductors 
to 556,300 CM. 


ADDITIONAL MODELS NOT SHOWN 

Tension Reel Trailers 
MODELS 2, 3, and 4, Two-Wheel Straddle Dollies not shown. 
For use with any one of the tensioning machines shown on 
these pages. 

Tension Stringers 
MODELS 6000-SK-! and 6000-SK-II For one or two conductors to 
1,272,000 CM. Skid mounted for installation on owner's equipment. 
MODELS 5000-SK-I and 5000-SK-I! Skid mounted for install- 
ing on owner's equipment. For stringing one or two conductors 
to 556,300 CM. 
MODEL 5000-WS-IlI Strings three conductors to 556,300 CM. 
For mounting on low-bed or full trailer. 
MODEL 6000-WS-I! Strings three conductors to 1,272,000 CM. 
For mounting on low-bed or full trailer. 
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Other PENGO 
Products include 


14 PATENTS 
PENDING. 


Two PENGO model 6000 TR-I1 wire 
tensioners being used by Pacific Gas y N Aa, 
and Electric Co. in reconductoring 4 Te Wy 
job between Vacaville, Calif. ot AEX LO 
and Cottonwood, Calif. 285 miles of a <p 
500 MCM copper is being replaced 
by 954 MCM aluminum in 
this operation. 


ae st meas 
as aM ab aT 


." fh ee 
tot COME 


Stringing overhead lines === 


os : - ? : / Z ee cae | ie 
Two PENGO mode! 6500 Bullwheel 
Cable Pullers used by Pacific Gas oy : 


and Electric Co. for pulling in is ’ : Offset Boring Head 
the new line on the job mentioned re | 

above. Unit, manned by an operator 
and one reel tender, pulls the 
pulling line (in this instance the 
old copper conductor) over the 
double neoprene lined Bullwheels 
and winds it for shipment in a 
single operation. 


© Safest, most economical way of stringing transmission, distribution and even 
secondary lines. 

© Its greatest savings are effected when stringing over and through energized 
circuits . . . by far the safest, too! 

© 14 Patents pending! 


Smooth, positive control of conductor tension can be maintained at all times Suda ah derhadeiadiitie indies 
regardless of model or size of PENGO tensioning equipment used. The large, 


specially designed PENGO disc brakes are mounted away from the Bull- 
wheels to assure dissipation of the heat generated by the continuous braking 
action and prevent transmission of the heat to the Bullwheels. 

Note the wide range of models on the opposite page available for all 
types of jobs or terrain and for all sizes of conductor. 

List your requirements and send for descriptive literature and prices. 


Pulling Eye 


Made by the makers of the World-Famous Stein 

PETERSEN ENGINEERING CO. 

PENGO EARTH AUGERS Santa Clara, California Dept. 4 

Please send me more information on the 

new Pengo wire stringing equipment. 
~ > Pe aicieeeniden big siaieneesinemieniiaiil 
cy “J Firm 2 eee 

¥ ENGINEERING COMPANY | Address ‘ia 

et“ Santa Clara, Calif. rience Mc i stidencinnaii 


-——-——-----------_! Pole and Transformer Chariot 
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Any 
Way you 
look at 
BENDING 


= 


tt Ne Til 


ROEBLING’S 
TELLURIUM LEAD 
ALLOY SHEATH 
LASTS 422 TIMES 
AS LONG! 


U-BEND FATIGUE TEST 
3/C - 350,000 CM - 2.7” DIA 
BEND RADIUS - 19” -7 « DIA 

© TELLURIUM ALLOY - 320° F QUENCH 

(0 COPPER BEARING LEAD 

1 

we 

COPPER-BEARING LEAD 
SMALL BEND RADIUS 


ead TEMP - 150° F 


Bien CYCLE - 1/mIN 


02 04 
PER CENT STRAIN 


It’s been proved in laboratory tests— 
the Tellurium Lead Alloy Sheath on 
Roebling Paper Power Cable has 442 
times more bending life than copper 
bearing lead sheath! What’s more, tests 
(and experience) prove this sheath has 
outstanding stability under heat... 
unusual resistance to age hardening... 
negligible creep rate at 200 psi, 150°F 
The paper power cable inside matches 
the extra quality of the sheath. And 
that’s the whole story—there’s simply no 
better cable buy, when the cable you 
use has to last, then last some more! 
Test data and an informative folder 
about the exceptional properties of this 
sheath are available. Write: Electrical 
Wire Division, John A. Roebling’s Sons 
Corporation, Trenton 2, New eee 


ROE BLING = 
Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and Iron Corporation 


Roebling electrical wires and cables are aval Ee 
able with either copper or aluminum conductors. mony 
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long life and outstanding 
performance into 
Allis-Chalmers distribution 
transformers 


Start with advanced research and development. Set 
high standards in design, engineering and manufac- 
ture. Work with only the best materials and facilities. 
Crown your efforts with industry’s most rigid quality 
control program. Give these ingredients to master- 
craftsmen. This is what Allis-Chalmers does to build 
long life and top performance into a transformer. 

At Allis-Chalmers, craftsmanship penetrates every 
operation—from the laboratory to the shipping plat- 
form. It’s your assurance of always getting the maxi- 
mum transformer value. 

For the complete craftsmanship story, see your 
Allis-Chalmers representative or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS <:”.... 
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Advanced BzW Engineering in 
New Radiant Reheat Boiler Helps Produce 


More Low Cost Power 
for Oklahoma 


A B&W Radiant Reheat Boiler, burning natural 
gas, has gone on the line at the Riverbank Station 
of Oklahoma Gas & Electric Company at Mus- 
kogee. It is equipped with fifteen of the largest 
gas spud burners e¥er manufactured by B&W, 
and is designed for future conversion to coal- 
burning. 


Among Design Features assuring increased station 
generating efficiency with this boiler is the recir- 
culation of gas for steam temperature control. 
The gas is introduced without interference with 
the combustion process. Recirculation of a por- 
tion of the flue gas in a boiler makes it possible 


5 bl 
ay -—— 
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to obtain the desired steam temperature at speci- 
fied fractions of full load—an important require- 
ment for top turbine performance. 


Natural Circulation is made possible by B&W 
Cyclone Steam Separators. This brings about 
really important savings in operating and mainte- 
nance costs. B&W’s steam separating system in- 
sures high purity steam for the turbine and keeps 
the turbine on the line for longer periods between 
cleanings. Higher turbine efficiency is consist- 
ently maintained. 


These B&W engineering advances, plus proved 
high availability, are major reasons why Okla- 
homa Gas & Electric has on order two more 
units similar to the new Riverbank boiler. Other 
B&W Boilers already are at Mustang Station, 
Oklahoma City; Horse Shoe Lake Station, Harrah, 
and Arbuckle Station, Sulphur. 


Important to Oklahoma Gas & Electric and its engi- 
neers, in selecting B&W Boilers, was the friendly 
service and excellent engineering so close at 
hand from the nearby link in a national chain of 
plants and engineers. Progressive electric com- 
panies and their consulting engineers know that 
nearly a century of steam generating experience 
supports B&W research, development, engineer- 
ing, and design. This pool of knowledge is avail- 
able to you, to help you meet your central station 
requirements. The Babcock & Wilcox Company, 
Boiler Division, 161 East 42nd Street, New York 
17, New York. 


G-838-CS 


BABCOC 
a WikCOK, 


DIVISION 


B&W Radiant Reheat Boiler at Oklahoma Gas & Electric Company’s 
Riverbank Station. Steam capacity is 1,200,000 lbs per hr. Boiler de- 
sign pressure is 2150 psi. Steam pressure is 1935 psi at superheater 
outlet and temperature is 1005F with reheat to 1005F. Sargent & 
Lundy, Chicago, Consulting Engineers. 
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BITUMINOUS COALS FOR EVERY PURPOSE 


Ask our man! BALTIMORE & OHIO RAILROAD, BALTIMORE 1, MD., Phone: LExington 9-0400 
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“SCOTCHFIL” Electrical Insulation 
Putty...at a new low price! 


Cover with “SCOTCHFIL” Protect with “SCOTCH” Brand 


.».now tougher than ever! No. 33 Electrical Tape 


“SCOTCHFIL” Brand Electrical Insulation Putty 
is an improved, easy-to-use putty-type compound 
with a new built-in toughness never before avail- 
able. It comes in convenient roll form . . . is quick, 
clean, and convenient to use. Never softens or dries 
out . . . won’t become hard or brittle. Use it for 
padding sharp edges on large mechancial connec- 
tors, motor terminals, bus bars and bus bar lugs 
before taping, and for cable splice build-ups. 


“SCOTCH” Brand No. 33 Electrical Tape makes 
the perfect insulating teammate for “SCOTCHFIL” 
Putty. No. 33’s adhesive and the adhesion qualities 
of the “SCOTCHFIL” are made to work together, 
forming a solid bond that resists separation under 
the most strenuous conditions. “ScoTcH” No. 33 
Electrical Tape resists sunlight, rain, snow, alkalies, 
acids—nearly all ambient factors destructive to or- 
dinary insulations. For permanent splice protection, 
wrap with “Scotcn” Brand No. 33 Electrical Tape. 


SEND FOR FREE FOLDERS describing uses, applications, and per- 
formance characteristics of both “ScotcHFiL” Insulating Putty 
and “Scotcn” No. 33 Electrical Tape . . . perfect teammates for 
tougher, longer-lasting all-weather splices. Just write on your 
letterhead to: 3M Co., St. Paul 6, Minn., Dept. BV-97. 


bus bars and bus 
with “SCOTCHFIL” 


INSULATING 
connectors 
Brand Insulation Putty.“ScoTcu- 
FIL” molds with finger-tip pres- 


CABLE SPLICE is easily built up 
by wrapping with “ScoTCHFIL” 
which is simply pressed into 
shape; then wrapping with 


sure for a permanent, moisture- 
proof build-up. Wrap with 
“SCOTCH” No. 33 Tape. 


“ScoTcH” Brand No. 33 Tape 
to give long-lasting splice pro- 
tection. 


SCOTCH Electrical Products 


The terms “‘Scotcn” and “ScotcuFiL” and the plaid design are registered trademarks of Minnesota Mining and Manufactur- 
ing Co., St. Paul 6, Minn. Export Sales Office: 99 Park Ave., New York 16, N. Y. In Canada: P. O. Box 757, London, Ontario. 
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A U-BOLT CLAMP 


Twe types of taps 
available: with 
Compression Fitting 


Here’s a hot line clamp with all the 
advantages of a U-bolt connection. 
Reduces costly service calls and burn- 
downs. Costs more than conventional 
hot line clamps—and worth it! 
Castings and hardware of aluminum alloy. 


é é . Standard tap of tin plated bronze— 
Choice of Tle = compression tap of aluminum. 


Rae c i Main—3/0 to 336.4 ACSR—4/0 to 400 MCM AWG 
Plated Malleable 2 4 to 2/0 ACSR over Armor Rod 
Basket Nuts , Standard taps—from 6 AWG to 2/0 AWG 


Compression taps—from 6 to 1/0 AGSR 
Patent Applied For 


Up it pops, making instant : Tighten nuts and you have 
Hang over conductor with Slam it home and ; contact. Lower casting © trouble-free connection. 
shotgun stick... RS let up on stick. provides wiping action to 
. : prevent arcing. 


Send for your FREE SAMPLE Today! 


JASPER BLACKBURN CORPORATION 


1525 WOODSON RD., ST. LOUIS 14, MO., WYDOWN 3-9430 
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SanGame ELECTRIC Commanr 
* MADE IN USA 


New economies with 
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Sangamo Type P2S 


for your fast growing polyphase loads 


APPLICABLE TO SMALL LOADS AND LARGE ONES. 
Range extended in both directions permits meter to 
start at 144% of rated load yet operate continuously 
at 66624 % of rated load with a maximum tempera- 
ture rise of 50° C. Gives economies through increased 
range of application. 


APPLICABLE TO SERVICE OF MANY VOLTAGES. 
Accurate registration without special calibration is 
provided for circuit variations from 42% to 125% of 
rated voltage. A single meter, the 240 volt P2, may 
be used on 120/208, 240/416 and 277/480 network 
systems, and also on 3 wire 3 phase and 3 wire single- 
phase circuits. Gives economies through reduced stocks. 


TIME SAVED IN ADJUSTMENTS. Only four adjust- 
ment points—full load, light load, balance, and 


power factor—reduce testing and calibration time. 


SAVINGS IN HEIGHT AND COVER REPLACEMENT. 
The Sangamo P2S Meter has been substantially 
reduced in height. The cover is the same as that 
used on all singlephase metal base socket meters 
manufactured since 1936. 


PROVEN ECONOMY THROUGH SLOW SPEED. 
Sangamo slow speed—proved so successfully on the 
singlephase Type J2 Sangamo Meter—gives even 
greater benefits in two-stator meters. Reduced series 
damping and fewer revolutions just naturally mean 
greater accuracy and better performance. 


Sangamo Type P Meters will be available for measure- 
ment of all types of polyphase service. 


| SANGAMO | | Electric Company 


SPRINGFIELD, 


I1LLINOTS 
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Single conductor, 1 KV to 15 KV 
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CABLES BY PHELPS 
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Three-conductor, 1 KV to 15 KV 
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Phelps Dodge paper-insulated power cables have a 
demonstrated record of long life in a great variety of 
designs for all types of applications—underground 
duct, direct burial, submarine and aerial. 


Paper-insulated cables have these important inher- 
ent characteristics that improve operating perform- 
ance and lengthen service life: 


Extra high 60-cycle and impulse strength to 
withstand switching and lightning surges. 


Ability to handle large blocks of power in single 
cables of minimum dimensions. 


Positive protection against all contaminations, 
due to being hermetically sealed in an extruded 
metallic sheath. 


Paper-insulated cables can be supplied with either 
lead or aluminum sheaths. 


Phelps Dodge offers the widest range of high 
voltage cables to the electrical industry. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, NEW YORK 


Submarine, 1 KV to 15 KV Low-Pressure gas-filled, 8 KV to 15 KV 
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NUCLEAR NEWS 


Continuing Progress at Al 
Advances Nuclear Technology 
For Many Tasks, in Many Lands 


Highlighting progress in the many and 
diversified reactor programs at Atomics 
International are significant develop- 
ments in the two major power reactor 
approaches underway by AI for the 
Atomic Energy Commission—the So- 
dium Reactor Experiment and the Or- 
ganic Moderated Reactor Experiment. 


Forecasts Confirmed. On April 25 
the 33rd fuel element was introduced 
into the SRE, and sustained nuclear 
fission was achieved. The critical load- 
ing confirmed earlier calculations. On 
July 12 heat from the SRE reactor was 
used by the Southern California Edison 
Company to generate electricity. This 
power was fed over utility lines to 
Edison consumers. Data obtained from 
the SRE will be used in the design of a 
75,000 kw Sodium Reactor power 
plant proposed for the Consumers 
Public Power District of Nebraska. 


Power Ashore, Propulsion Afloat. 
Similar studies are starting on the 
OMRE, recently constructed at the 
AEC’s National Reactor Testing Sta- 
tion in Idaho Falls. This program will 
assist in the design of two 12,500 kw 
power stations, one in Piqua, Ohio, and 
another in a Latin American country. 
At the same time, the Organic Moder- 
ated Reactor is under study as a most 
promising nuclear propulsion system 
for the special needs of supertankers. 
Reactors for the World. The Armour 
Research Reactor, first private indus- 
triai nuclear facility, is now being fol- 
lowed by a stream of similar research 
reactors—for Japan, Denmark, West 
Germany, West Berlin and Italy—con- 
structed, shipped, and installed by 
Atomics International. Al’s latest de- 
velopment is the compact Laboratory 
Reactor, available on a short delivery 
schedule at very low cost to meet the 
need for nuclear training and research 
in universities and industrial labora- 
tories. 

ATOMICS INTERNATIONAL is a leading 
designer and builder of reactors for 
America and for the world. For help 
on your reactor plans, write: Director 
of Technical Sales, Department EW-74, 
ATOMICS INTERNATIONAL, P. O. Box 
309, Canoga Park, California. Cable 
Address: ATOMICS. 
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FROM ATOMICS INTERNATIONAL 









ZZ 


Destination — Denmark: Nuclear 
reactor components from AI are hoist- 
ed aboard a freighter for Copenhagen. 


Critical Moment: On April 25, the 
SRE achieved sustained nuclear fission. 
Electricity was generated on July 12. 





me ee ae ee 
For land and Sea: A waist ) auclear reactor sentiihathe OMRE. 





New Laboratory Reactor: Eight-foot- 
high tank contains fully functional 
core, coolant and moderator. 


Nuclear Research in Japan: Home 
of Far East’s first reactor will be Japan’s 
Atomic Energy Research Institute. 





Reactor Hardware for Germany: Components for two German reactors in work 
at ATOMICS INTERNATIONAL. 


ATOMICS INTERNATIONAL 


A DIVISION NORTH AMERICAN AVIATION, INC. 
PIONEERS IN THE CREATIVE USE OF THE ATOM 
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© SMALLER IN SIZE © SHUR-SEAL COVERS 

@ LIGHTER IN WEIGHT e DOUBLE LOCKED BUSHINGS 
e COLD ROLLED STEEL CORES e UNIVERSAL TERMINALS 

© BONDED COIL STRUCTURES © SEAM WELDED STEEL TANKS 


© ROTARY TAP CHANGERS © POLE MOUNTING THRU 167 KVA 


Mean iat! you 
need for 
DEPENDABLE 
POWER 
DISTRIBUTION ! 
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Wagner Distribution Transformers-the choice c 








ee ULE 


features that mean... 


EASIER INSTALLATION... 
LONGER SERVICE LIFE! 


| | the eedtaas accurately in place to permanently 
maintain electrical clearances. 


A iapabied thermo-setting aiid for layer, 
- channel, and barrier insulation is bonded to the 
3 — conductors to give the coils great mechanical 


| 

:. id alacne 

_ The completed Form W element is clamped 

_ in a light but strong endplate structure which holds 
all parts securely in position and provides a 

i en lead supports. 


of leaders in the electric 











SHUR-SEAL CLAMPING RING @ 


Sealing gasket, held in place by retaining ring on cover, 
is uniformly compressed around entire circumference. 
Keeps transformer sealed air tight... no atmospheric 
moisture or dust particles can get inside. “Breathing”’ is 
completely prevented. Yet the cover may be easily re- 
moved by loosening a single bolt. 


HIGH VOLTAGE SIDEWALL BUSHING @ 


Permits the use of either copper or aluminum conductor. 
Insulating knob is designed for safer, faster, easier con- 
nections, without tools. Porcelain and terminal are 
locked in position. 


LOCKED LOW VOLTAGE BUSHING @ 


The bushing and terminal are key-locked to prevent 
turning when terminals are tightened. Eliminates loose 
terminal connections that could cause internal short 
circuits. Takes either copper or aluminum conductor. 


WINDING 
TEMPERATURE 
OVERLOAD 

INDICATOR * 


Gives advance warning of overloads approaching the 
danger point before an outage occurs. Indicator is 
actuated by winding temperature—no time delay as with 
indicators actuated by oil temperature. 


* Can be furnished on all Form W Transformers 3 to 100 kva. 
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Smaller in size -lighter in 





weight-with all the mech. 


— i 
"“OR?M W/Z anical and electrical 


Since 1891, just nine years after the first 
central station, Wagner has been building 
fine transformers . .. constantly 
developing better transformers. 

Today’s Wagner Form W Distribution 
Transformer is exactly right for modern 
distribution systems. Its small size 
and light weight make it easy to handle— 
to store—to mount on poles. 

Form W Transformers come in a 
complete range of single phase ratings, 
500 kva and smaller, 69 KV and below. 
All Form W Transformers, in ratings 
3 through 167 kva, 15 KV and below, 
are designed for pole mounting. 


You can choose either conventional 


or protected type Form W Transformers 


for your distribution lines with full 
confidence that they will pay dividends 
in longer service life. 

Bulletin TU-141 gives complete 
information on Wagner Form W 


Transformers. Write for your 
file copy today. 
HTER WEIGHT 


mers are up to 17% lighter—18% 
»rm W models in the same ratings. 
am welded sheet steel tanks with 
i brackets where rust can start. 
ers are clearly shown on the tank. 
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features that mean... 


\ FX ae eee 
LONGER SERVICE LIFE! 


a et 


ROTARY TAP CHANGER ® 


Positive action ... pre-loaded spring maintains 
constant pressure between the moving contact and 
the tap studs. Tap changer is easily accessible 
through cover hand hole... operating handle 

and index plate are above oil level. 


FORM W CONSTRUCTION ® 


CORES are of cold rolled oriented grain transformer 
steel, specially annealed to obtain the lowest 
possible magnetic losses. Cores are cut into two turn 
sections, which are assembled through 

and around the coils. 


COIS are wound of pure copper wire or strip. 

High dielectric insulating material is used between 
layers in the high voltage and low voltage windings. 
This insulation has crimped edges. which hold 


the windings accurately in place to permanently 
maintain electrical clearances. 


, BONDED INSULATION ® 


An improved thermo-setting material for layer, 
channel, and barrier insulation is bonded to the 
coil conductors to give the coils great mechanical 
and electrical strength. 


ENDPLATE STRUCTURE ® 


The completed Form W element is clamped 

in a light but strong endplate structure which holds 
all parts securely in position and provides a 
mounting for the tap changer and lead supports. 
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WAGNER 
FORM WZ 
TRANSFORMERS 
w7ill meet your 
Cistribution 
system 


requirements 


Call the Wagner 
sales engineecr 


in your area 


for complete 


information 





Wadner Pole Mounted Type 
FORM W TRANSFORMERS 


will assure service continuity for 
your distribution system 


TYPE HEB— 5000 Volts and Below TYPE HEK — 5001 to 15000 Volts TYPE HEB— 5000 Volts and Below 
Typical Construction—3 through Typical Construction—25 through Typical Construction—25 through 
15 KVA 50 KVA 50 KVA 


TYPE HEK— 5001 to 15000 Volts TYPE HEB— 5000 Volts and Below TYPE HEK— 5001 to 15000 Volts 
Typical Construction —75 and Typical Construction—75 and Typical Construction—167 KVA 
100 KVA 100 KVA 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric @rporation 


6400 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 





NOW! A COMPLETE 
PRACTICAL 
SPLICING PACKAGE 


T&B SHURE splicing means a wide range of connector sizes 
and types filled with T&B joint compound—vacuum packed 
in vinyl—installed by the pocket size SHURE Squeezer® for 
easy, fast, sure service entrance and distribution wiring 
Ask for information on the complete T&B Method line; quality 


compression connectors for every conductor size and type, with 
the right tools to install them. 


Patents Pending 
ACTUAL SIZE ; 


Splicers are mounted on perforated 
cards with installing instructions on 
back. Tear off only what you need. 


ANGLE TAPS . 


PIN TERMINALS 


SHURE feature makes it impossible to 
remove tool without taking the full bite... 
assures perfect compression every time. 


EMGINE ERED UN INS OS TT STN, RRR eee Te eae 


=“ 


Please send me your UT5 Bulletin on 


THE THOMAS & BETTS CO. Sa 


INCORPORATED 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
14 BUTLER STREET © ELIZABETH 1, N. J. 
THOMAS & BETTS LTD., Montreal, P.Q., Canada CO ac TE i TO pice 
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CONDENSER TUBE tife... CHASE dependability! 


Dependability is more than just a word with Chase. It’s a reality! 
Or, rather, one hundred and twenty million pounds of reality. 
That’s roughly how much Chase Antimonial Admiralty has been 


put into service since 1935. What does it mean? Simply this: 
superior corrosion resistance under adverse conditions... far 
fewer equipment breakdowns...extra years of money-saving serv- © 


ice. Each a profitable plus! See! Today write for your free 54- BRASS & COPPER CO 


page manual: “Chase Condenser and Heat Exchanger Tubes.” WATERBURY 20, CONNECTICUT 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth, L. 1.) Philadelphia Pittsburgh Providence Rochester St.Louis San Francisco Seattle Waterbury 
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reasons for 
remarkable service 
of ALLIS-CHALMERS 
3-phase regulators 


Unit construction 


Exclusive unit-type construction, with trans- 
former and tap-changing mechanism mounted 
to the cover,offers these important advantages. 


@ Continuous leads pass directly from trans- 
former coils to double-bolt terminals on dial 
switch to eliminate 78 electrical connections. 
@ Tap leads from winding are brazed to bus 
bar's to give greater short-circuit strength. 

@ Double bolts secure bus bars to dial switch 
terminals. Vibrations will not loosen con- 
nections. 


@ All connections are made before unit is 


tanked, providing extra assurance of good 
workmanship. 


@ Accessibility of parts prior to tanking the 
unit allows precise inspections to be made. 


@ Untanking is easy — remove cover bolts 
and control compartment nuts and lift unit 
from tank. 


These are only a few of the many outstand- 
ing features of Allis-Chalmers 3-phase regu- 
lators. For complete specifications call your 
nearby A-C office, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wis. 


_«&) ALLIS-CHALMERS 





Two more giant B-L-H turbines for Garrison Dam 


With three of its huge Francis-type turbines already 
in operation at the Garrison Dam on the Missouri 
River at Riverdale, N.Dak., Baldwin-Lima-Hamil- 
ton is now building two more to be delivered in 
1958 and 1959. Their installation will mark the 
completion of a project which encompasses the 
largest reservoir surface area in the world. 

Each of these new B-L-H turbines will deliver 
90,000 hp at 90 rpm under 150-ft. head. With all 
five B-L-H turbines in operation, Garrison Dam 
will be the source of enough electric power for a 
city of 1,200,000. 

Baldwin-Lima-Hamilton) is internationally rec- 
ognized as the leader in design and manufacture 
of hydraulic turbines. For a copy of our illustrated 
Turbine Bulletin 1001, write to B-L-H Corporation, 
Philadelphia 42, Pa. or to Pelton Division (B-L-H), 
2929 Nineteenth Street, San Francisco 10, Calif. 


Like this runner being unloaded in the Garrison Dam power- 
house, the two new B-L-H turbine runners will each measure 
223 in. in diameter and weigh 150,000 Ib. 


Po es 
a 


Powerhouse and surge tanks at Garrison Dam, under construction on the Missouri River. Included in work yet to be done is installation of two additional power 
generating units, the turbines for which are now being built by the Eddystone Division of Baldwin-Lima-Hamilton. Power output of this dam will be 450,000 hp. 


BALDWIN - LIMA: HAMILTON >» 


Eddystone Division wg 


Philadelphia 42, Pa. 
Hydraulic turbines « Weldments *« Dump cars * Nonferrous castings 
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Bring dependable electric power nearer to where you use it 
—install an I-T-E Secondary Unit Substation in your plant 


I-T-E Secondary Unit Substations make electric power 
more dependable, more economical. They bring higher 
voltages nearer the load, reduce power losses. They 
increase machine efficiency, reduce voltage drops in- 
herent in long low-voltage runs. They save space—all 
necessary components are housed in one functionally 
designed unit. They protect plant personnel—all live 
parts are isolated and metal enclosed. 


In addition; you save in delivery and installation 
time. All I-T-E Secondary Unit Substations are as- 
sembled, tested and shipped ready to install from one 
source of supply. And they are available for any appli- 
cation, indoor or outdoor, in any standard rating. 

For complete information, contact your nearest I-T-E 
sales office. Or write I-T-E Circuit Breaker Company, 
19th & Hamilton Sts., Philadelphia 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY « Switchgear Division 
IN CANADA: EASTERN POWER DEVICES LTD. 
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General Electric says: 


“On the average, only 1 out of 100 G-E Lamps will burn out 
during the first year of service in a single shift operation.” 


Harold Kilburg, electrical 


contractor, says: 


“Out of 5,150 G-E Lamps we installed a year ago, we’ve 
had to replace only 20. That’s 1 out of 250!” 


CONERAL GP ececrais oe 


MR. KILBURG (center), president of Kil-Bar Elec- 
tric Co., Chicago, inspects one of the G-E Lamps that 
has given such excellent service. Leo Carmody (left), 
wholesale agent salesman, and Larry King, G-E Lamp 
Salesman, worked together on this installation. 


GENERAL @ 


Cost of light is about 10 times the cost of the 
lamps. It is also the cost of the electricity used . . . 
and the cost of maintaining the system. If you 
specify lamps with unpredictable life, your cus- 
tomers will have lots of early burnouts. But G-E 
Lamps have a uniform life with few early burnouts. 
This means G-E Lamp users can schedule an eco- 
nomical group relamping program (replace all their 
lamps at the same time) and realize big savings in 
maintenance that far outweigh the little light left 
in the lamps. For full information on this way to 
improve your customers’ lighting and save them 
money, too, write: General Electric Co., Large 
Lamp Dept.EW-9,Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


ELECTRIC 


G-E LAMPS GIVE YOU MORE FOR ALL YOUR LIGHTING COSTS 
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withstands all kinds of weather... 


rain... snow... sleet... hurricanes ... desert heat. . . salt spray 


700,000 HP 


serving in extremes 
of weather 
conditions... 


without one single insulation 
breakdown in 8 years 


Since 1948 Elliott weather-protected squirrel- 
cage induction motors with Fabri-Seal coil 
insulation have been serving utilities and in- 
dustrial plants all over the world. And in 
spite of severe weather or atmospheric con- 
ditions, they have operated without one single 
insulation failure! In fact, the Elliott Fabri-Seal 
coil insulation system has been applied to the 
entire line of large induction motors—and 
1,900,000 hp of these (including the weather- 
protected designs) are in service without one 
insulation failure in 8 years. For full details, 
write Elliott Company, Ridgway, Pa. 


FIVE OTHER REASONS 

WHY ELLIOTT ‘‘FABRI-SEAL’’ 

INSULATION INSURES 

LONGER SERVICE LIFE WMMERSION-TEST 


COIL LONGEVITY 


annceul Company fA 


MYLAR*-BACKED TURN-TO-TURN EVERY STATOR 
MICA SEALS COIL WAMERSED 
SLOT SECTIONS SURGE VOLTAGES AND BAKED 
*Dupont trademark 





NEW UTILITY STATIONS, C-E EQUIPPED 


Includes only new stations on 
new sites placed in operation since 
JANUARY 1, 1950. 


LAKE CATHERINE 


HUTCHISON 


JOHNSONVILLE 
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The Virginia Electric and Power Company made a substan- 
tial addition to its system recently when the first of two 
150,000 KW units was placed in service at its new Yorktown 
Power Station, near Yorktown, Virginia. Stone & Webster 
Engineering Corporation was the Consulting Engineer. 
The new station is located on the York River where it 
joins the Chesapeake Bay, adjacent to a large, new refinery 
of the American Oil Company (Amoco) with which it has 
a mutually beneficial arrangement. By this arrangement, the 
Refinery will sell a continuing supply of delayed coke and 
refinery gas for use as fuel in Vepco’s station, and Vepco 


COMBUSTION 


Combustion Engineering Building 


ALL TYPES OF STEAM GENERATING, FUEL BURNING 
PAPER MILL EQUIPMENT; PULVERIZERS; FLASH 


September 16, 1957 @ ELECTRICAL WORLD 





————E a , 


will sell the electric power requirements of the 
Refinery. 

The design also provides for the use of pulverized 
bituminous coal, alone, or blended in the C-E Ray- 
mond Bowl Mills with the delayed petroleum coke, 
to achieve a homogeneous mixture of ideal propor- 
tions. 

Each of the new turbine generators will be served 
by a C-E Controlled Circulation Boiler, a. cross- 
sectional elevation and brief description of which 
appears in the panel at the right. 


ENGINEERING [{\\) 


200 Madison Avenue, New York 16, N. Y. 


AND RELATED EQUIPMENT; NUCLEAR REACTORS; 
DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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PROVED: WESTINGHOUSE URL AND URF REGULATORS 


Limit voltage error to */s that 


PROBLEM: 


Determine the combination of regulator components that will provide best 


regulation with greatest reliability, least maintenance 


APPROACH: 


Analog computer to simulate operation of various controls and tap changers, and 


to evaluate the performance under conditions found on utility systems 


ANSWER: 


Combination of 1%4% steps, inverse time delay, instant-response tap changer 


H. L. Prescott, Development Engineer, Westinghouse Transformer Division, obtains regulator 
performance data with the analog computer. Conditions of an actual distribution system are 
reproduced —voltages of various characteristics are generated and applied to simulated regulators. 


Extensive studies at Westinghouse with the analog com- 
puter have proved this fact of outstanding importance 
to every electric utility ...the Westinghouse system of 
14% step voltage regulation holds set voltage with 4-4 
the voltage error of any other regulator! Tests compared 
two major systems (table, right) of step regulator oper- 
ation, with a + 1-volt setting, under the three basic 
supply voltage conditions—smooth changes, large and 
rapid changes, irregular changes. Results proved that 
the ability of a regulator to hold a set value is depend- 
ent on the kind of voltage sensing device, time delay 
control and tap changer. Results proved—and without 
exception—that Westinghouse 14% step regulation 
holds narrowest effective bandwidths, regardless of in- 
dividual system characteristics. 

To the utility, Westinghouse regulation means greater 
revenue for these reasons: 
1. From feeder to customer—fewer operations, fewer reg- 

ulators, minimum total regulation equipment expense. 
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2. Satisfactory voltages can be furnished farther out on 
the line without reregulation. 
3. Heavier loading of existing lines is practical. 


COMPARE: 

A—Westinghouse regulators with 14% steps, inverse 
time delay, instant-response tap changer 

B—Other regulators with 54% steps, fixed time delay, 
7-second tap changer operation 


Voltage Error 
Average 


minimum 1.15 .20 
15 second 1.22 62 


Regulator Set Time Delay Maximum Voltage Error 


average '.21 25 
30 second 1.28 65 
maximum 1.23 29 
60 second 1.34 63 
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of other regulators 


r 
WESTINGHOUSE URL AND URF 
DISTRIBUTION VOLTAGE 
REGULATORS MEAN 42% FEWER 
OPERATIONS, 15% LESS CONTACT 
EROSION, FAR LESS MAINTENANCE 


Providing these and many other ad- 

vantages, the following features give 

you, altogether, the most practical 
regulators you can buy. 

@ Instant-response tap changer ope 
erates 15 times faster than other 
tap changers. 

@ Direct-drive Geneva gear mecha- 
nism provides optimum contact 
speed —eliminates flashover, min- 
imizes contact burning, reduces 
erosion and carbonization. 

@ Load range selector—allows higher 
currents at reduced range opera- 
tion; you.get increased capacity 
to 1604 of rated current at + 5% 
regulation up to 400 amps. 

@ Coastal finish and single-bolt tank 
construction with no external 
hardware— maximum protection 
against corrosion. 

@ Separate tap changer oil compart- 
ment keeps metal and carbon 
from tap changer out of core and 
coil—eliminates core and coil 
maintenance. 

* @ Unique new CVR relay with in- 

hadercans Regulator Soles, points tegral, adjustable, inverse time 

be: ee delay in drawout Flexitest* case. 

- oe ' oo @ Unit assembly of core, coil and 
proved in service through thousands of installa- tap changer. c 

tions for over ten years, @ Draw stud bushings with single- 

bolt cover simplifies untanking 


(though rarely necessary). 
*Trade-Mark 


NEW URF STEP VOLTAGE REGULATOR, DEVELOPED 
AS A RESULT OF THESE EXTENSIVE STUDIES, HAS 
THESE ADDITIONAL FEATURES: 


1. Higher current ratings—extends range of 14% step 3. Provisions for hand operation. 


regulator. 4. Bridging-type contacts with magnetic yoke elimi- 


2. Built for feeder application—reduces your initial in- nate pitting under short circuit, provide maximum 
vestment for regulators up to 167 kva. mechanical strength. J-70819 


YOU CAN BE SURE... iF its Westinghouse Che 
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This Strand 


Wears a Special Suit of Armor 


The zinc coating applied to strand has only one 
functton—to keep moisture and corrosive at- 
mosphere away from the steel wires. Obviously, 
rust cannot begin its destructive work as long as 
the coating holds up. 

More than twenty years ago Bethlehem devel- 
oped bethanizing, an electrolytic process that 
resulted in a tighter bond between coating and 
wire. An equal advantage was the high degree 
of ductility achieved. The merits of bethanizing 
are so widely recognized that bethanized strand 


: 
has become synonymous with top quality. 

Because of the great ductility of the zinc, the 
coating is virtually immune to checking and 
peeling. This is true even under deformation. 
Thus there are no tiny cracks or pits in which 
rust can gain a foothold. Bethanized strand is 
protected by an impervious armor that lasts 
for years. 

Complete details are available from the nearest 
Bethlehem office. Call or write; we'll be glad 
to supply whatever information you may require. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 


Stee! Corporation. Export Distributor: Bethlehem Steel Export Corporation BET 4 Ls av 
yi iat 
BETHLEHEM STEEL 
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A General Electric 
Voltage Regulator Engineer Asks... 


WHY 
UNTANK 
IT AT ALL? 


By D. D. MacCarthy 


Manager—Engineering 
Voltage Regulator Product Section 
General Electric Company 


One very important point has been 
left out of recent discussions on 
‘ease of regulator untanking’’: 


On the average, the General Elec- 
tric ML-32 step voltage regulator 
doesn’t have to be untanked at all 
until after 20 to 25 years of service. 


This point, | think, is important 
because it tends to put this ‘‘ease 
of untanking”’ feature in its proper 
perspective. 


Whereas we design the ML-32 to 
be reasonably easy to untank, this 
is not our primary interest. We 
believe that a regulator should be 
on the line ‘‘open for business” 
tather than off the line “open for 
repairs.” 

Here are six of the many exclusive 
G-E features we build into the 
ML.-32 to make untanking a seldom- 
needed thing: 


1. Tap Leads are brought directly 
to the tap switch, thus eliminating 
about 20 connections in the power 
circuit. 


2. Internal Thyrite* by-pass re- 
sistor is closely coordinated with 
series winding insulation for maxi- 
mum protection. Since it is an 
internal by-pass it is not subject to 
external damage. 


3. Switch insulation strike and 
creep distances are more conserva- 
tive than other regulators. More- 
over... 


4. Electrostatic shielding prevents 
excessive carbon accumulation at 
critical points on insulating panels. 
This means long insulation life, even 
in carbonized oil. 


5. Optimum-life switching, with 
speed controlled by impeller, gives 
extra-long switch life. Arconite 
switch contacts are of ample size for 
long life. 


G.E."s ML-32 is designed for 20 to 25 years of dependable, on-the-line service. 


6. Spring-driven Geneva-gear 
switch drive has the simplest con- 
struction of any regulator. This 
means fewer parts to cause trouble. 


As a further testimonial to the 
ML-32’s mechanical and electrical 
strength, G.E. is, to my knowledge, 
the only manufacturer who guar- 
antees a successful tap change under 
short circuits—including a guarantee 


of withstanding short-circuit forces 
at all load-bonus positions. 

So, although I agree it’s a good 
thing to take a regulator apart every 
couple of decades, I still ask: ‘Until 
then, why untank it at all?’’ 

For more information, write Sec- 
tion 423-20, General Electric Co., 
Schenectady 5, N.Y., or contact your 


General Electric sales office or agent. 
*Reg. Trade-mark of General Electric Company 


Progress Is Our Most Important Product 


GENERAL @@ ELECTRIC 





— whenever you specify PORCELAIN PRO- 
DUCTS there are two things you can always 
depend on—SERVICE and QUALITY. Our 
SERVICE aims and facilities are geared to 
your anticipated needs—33 Sales Offices, 21 
Regional Warehouse Stocks—COAST TO 
COAST, a strategic network of supply whose 
sole function is to BETTER SERVE YOU, 


The QUALITY of Porcelain Products in- 
sulators is recognized by Transmission and 
Distribution Engineers—and by the men in 
the field. Their widespread acceptance and 


ever increasing use justifies the tag of 
“RECOGNIZED RELIABILITY”. 


So, for a complete line of Transmission 
and Distribution Insulators and Fittings, for 
products that bear the stamp of SERVICE 
and QUALITY, depend on PORCELAIN 
PRODUCTS the next time YOU order. 
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SANGAMO Type R TRANSFORMERS 


SRO CO a RRR RRR EE TERT RR IR EY 
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..-hit the 


Sangamo Type R Current Transformers pass utility 
company acceptance tests with flying colors because they 
are “tailor-made” to better the 0.3 A.S.A. Standard 
Accuracy Classification for B—0.1 and B—0.2 burdens. 

They are light enough to be supported by only 
the primary conductor. They are adaptable enough 
to lend themselves to a great variety of simple, eco- 
nomical installations. The eight variations sketched 


within O.3 accuracy class 


below permit numerous arrangements to meet almost 
any form of connection. Your engineers can use 
their ingenuity to devise simple, cost-cutting, instal- 
lations. 

Ask your Sangamo Representative or write us for 
Bulletin 570 for detailed information on how these 
economical transformer metering units can provide 
flexibility for growing loads. 


SANGAMO ELECTRIC COMPANY 





It Takes a Long Time To 
Bring Excellence To Maturity* 


Samuel Finley Breese Morse: 


Morse was a remarkable prophet. In 1868 he wrote, 
“In commending Kerite especially for telegraphic 
purposes I would by no means leave out of view its 
other various applications in the arts ng less ex- 
tensive and useful.” 

Some 70 years later, Kerite was chosen for a most 
singular art—the production of the first special cables 
for the Manhattan Project, Oak Ridge, Tennessee. 
The Kerite Company was the only organization 


The value and service life of a product can be no greater than the integrity and craftsmanship of its maker. 


*Publilius Syrus: 42 B.C. 


entrusted to design and manufacture 15 entirely 
new types of cable to help speed the production of 
the world’s first atomic bombs. Never before had 
flexible cables (more than a million feet) been used 
on such unusual voltages. The inherited skill and 
integrity of more than three generations of dedicated 
Kerite men insures the highest standards of manu- 
facture of all Kerite cable—standards upon which 
American industry depends. 


KERITE CABLE 


THE KERITE COMPANY—30 Church St., New York 7, N. Y. 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston; 


Founded 1854 


4101 San Jacinto, Houston 4, Texas; 1010 Euclid Avenue, Cleveland 17, Ohio; 


29 West Lancaster Avenue, Ardmore, Pa. 
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Commercial Cooking—The ‘Sleeping Giant’ 


Commercial electric cooking, from a load-growth 
viewpoint, is a “sleeping giant.” Although utilities 
are becoming increasingly aware of its possibilities, 
many still do not realize the magnitude of its po- 
tentials. 

According to a recent study prepared by Hot- 
point in conjunction with Ebasco Services, the in- 
crease in the number of utilities promoting com- 
mercial cooking and the growth of the load itself 
are based on the emergence of the food-service op- 
erator as a major consumer of electricity. 

Who is this food service operator? 

Today he’s the heart of an industry that put out 
some 28 million meals in 1956. These meals rang 
cash register bells around the country to the tune 
of $18 billion, or $2 billion more than the auto indus- 
try racked up in the same year! Furthermore, his 
is the second largest industry in the country in num- 
ber of retail outlets, and first in the number of em- 
ployees. By 1970, according to the study, he will 
be selling an aggregate of meals worth $35 billion. 

This could mean an estimated $800 million in 
EAR for electric utilities! 

Commercial cooking sales are doubling every five 
years, or at twice the rate of the rest of the 
electrical industry. But this must not become a 
cause of complacency among electric utilities. De- 


spite all its desirable features and the advantages 
that it offers over other types of cooking, commer- 
cial electric cooking must, like all other loads, be 
sold. 

How to sell it, and how it is being sold today 
are the twin themes to which Electrical World 
addresses its Third Commercial Cooking Survey in 
next week’s issue. The programs and policies of 
those utilities who have enjoyed the greatest suc- 
cess in the promotion of commercial cooking are 
developed in detail. 

Perhaps the most challenging finding of the sur- 
vey is contained in the section on load analysis that 
deals with where utilities are finding new commercial 
cooking kilowatts today. Here it is concluded that 
almost half of the new commercial cooking sales 
are coming from less than 10 percent of the market, 
and that inadequate wiring is as much a bottleneck 
to commercial cooking sales as it is in residential. 

But the single towering conclusion remains the 
same in this as in previous surveys. Commercial 
cooking is a solid, growing business. But it must 
be promoted. Utilities are slowly awaking to this 
fact. Many have already put forces in the field to 
awaken the industry’s ‘sleeping giant’ but more 
effort—much more—will be needed to get him on his 
feet and moving. 


Tomorrow's Need More Standardization Today 


Production of electrical equipment and goods in 
the United States has established a pattern of doubling 
every decade. There is every evidence that this pat- 
tern will repeat itself in the next ten years. If it does, 
today is none too soon to launch a renewed program 
of standardization in key apparatus lines to achieve 
the maximum service and minimum cost benefits 
that go with standard electrical apparatus. 

The National Electrical Manufacturers Associa- 
tion reported a total value of electrical products, last 
year, of $20 billion. It is probable that this figure 
will reach $40 billion in 1966. Such an increase 
poses a challenge to both the manufacturers of-elec- 
trical equipment and to the producers of electric 
power. Will they be ready, ten years hence, with an 
adequate program of apparatus standards keyed to 
the special needs of expanding power systems? And 
will such a program afford not only the cost benefits 
of standard design but also the operating and service 
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benefits of simplicity and interchangeability of both 
parts and complete assemblies? 

Power transformers offer a fruitful point for 
launching such a renewed program of standardiza- 
tion, particularly in the high volume sizes under 
10,000 kva, where annual production today ap- 
proaches 5,000 units. 

Results of a recent survey of power transformer 
practices and preferences soon to be published by 
Electrical World indicates a strong desire for more 
standardization among utility users. This desire 
matches their current concern with lower noise levels 
and is exceeded only by the desire for price reduc- 
tion, for which standardization is the obvious pre- 
requisite. 

An industry program to extend standardization is, 
in the last analysis, the best possible insurance that 
equipment needed by tomorrow’s systems will fit the 
economics of expansion in a period of inflation. 





PROBLEMS ARE AIRED for discussion by district managers state Pres M. L. Kapp, second from left at head table, and 


and their assistants at bi-annual meetings in which Inter- 


Board Chairman B. F. Pickard, third from left, participate 


Districts Pave Way to Good PR 


Interstate Power gives district managers near-autonomous control and 
keeps them fully informed. The result? Customer accord stands high 


When the 11 district managers 
of Interstate Power Co converge on 
Dubuque for one of their bi-annual 
meetings they set aside half a day 
for a critique. Closeted by them- 
selves, they prepare a list of sugges- 
tions and observations on operations 
or policy. 

A chairman appointed for the 
session reads the list to top execu- 
tives in the headquarter city without 
identifying authors. One manager’s 
problems with construction depart- 
ment procedure, for instance, is de- 
scribed for review and future action. 


Office Tours Add to Know-How 


Later in his two-day headquar- 
ter stay, the manager and any of the 
key department heads accompany- 
ing him make the rounds of the gen- 
eral office departments to catch up 
on what’s happening. 

These get-togethers and tours are 
helpful phases of an Interstate set- 
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up which enables districts to oper- 
ate in near autonomy. Managers 
serving in lowa, Minnesota, and IIli- 
nois are virtually kings of their dis- 
tricts. And the area in which they 
reign with most authority is public 
relations. 

Measures of the public relations 
program’s effectiveness include 
these items: 

@No major rate disputes in any 
of the company’s 224 communities 
in many years. 

@No recent rights-of-way con- 
demnations. 

@ Based on a recent survey, 81% 
of customers said they were getting 
their money’s worth in electricity; 
75% felt Interstate has a good repu- 
tation in the community; 58% said 
service was better than several years 
ago; only 10% expressed gripes on 
relations with employees. 

Under Interstate’s set-up, each of 
the 11 districts is staffed at the top 
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level by a manager. His key depart- 
ment heads consists of an electric 
operating superintendent, auditor, 
and business development super- 
visor. In some larger areas there 
are assistant district managers and, 
in combination gas and electric 
properties, a gas superintendent. 

Managers handle six general 
public relations categories: 


1. Employees — Monthly meet- 
ings are conducted by managers to 
pass along information on company 
policy, plans, progress, and local 
and national issues. General office 
executives and department bosses 
attend at least one meeting annually 
in each district to tell employees 
about anything from advertising to 
taxes. 


2. Press—Newspaper and TV- 
radio editors have been bringing 
their wives to yearly forums which 
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have become traditional within the 
districts. Top executives from the 
utility’s general office attend all of 
the sessions to present a look ahead 
and a review of the past. The local 
district manager is in complete 
charge. He handles invitations and 
serves as master of ceremonies. It’s 
his job through the year to take 
care of press relationships within 
the area. This includes personal de- 
livery of annual reports backed with 
his own explanations of highlights. 


3. Plant tours—Interstate gains 
a lot of good-will mileage from 
tours. Once a year town council 
members and their wives are in- 
vited to see company facilities. They 
hear and read explanations of 
power costs and rates. And since 
neither Minnesota nor Iowa have 
regulatory commissions the visits 
pay off in better understanding. 

Farmers, civic and business or- 
ganizations, 4-H clubs, teachers, 
clergy, engineering students and 
even barbers are other groups in- 
vited on tours. They get a general 
message on company operation, 
ownership, and service area, earn- 
ings, investment and taxes. 


4. Trade allies—Interstate’s bill 


collectors from small towns with- 
out company offices join local of- 
ficials once a year for a dinner meet- 
ing. A question-and-answer session 
follows discussion of company man- 
agement, service territory, opera- 
tion and _ service, community 
development, taxes, regulation, em- 
ployee training and benefits, and 
federal power competition. 

With Rural Electrification Ad- 
ministration officials, an annual get- 
together helps show how the com- 
pany and cooperatives can work 
together for the benefit of the com- 
munity. An explanation of Inter- 
state’s tax picture is included. 


5. Area development—A com- 
paratively new program geared to 
getting communities to help them- 
selves is another district manager 
responsibility. The main‘ tool is a 
questionnaire that sparks thinking 
and acting on civic problems need- 
ing attention. This includes surveys 
for communities on agriculture, 
health and sanitation, religious wel- 
fare, business and industry, educa- 
tion, recreation, and public develop- 
ment. The company’s objective is 
to provide information needed to 
develop different improvement proj- 
ects which, taken together, will pro- 


vide a base for long-range gains. 


6. Financial— Equipment, sup- 
plies, and postage for bills sent from 
the centralized billing department 
are bought locally whenever possi- 
ble. Interstate’s over-all insurance 
is placed with a broker, but the 
local agent receives the benefit just 
as though he’d written the policy. 
Annual reports are released to local 
pressmen by managers who have 
been briefed beforehand. A break- 
down of taxes paid to each county 
and town gives managers a good 
talking point. 


Program Pays in a Big Way 


How does management feel about 
districts’ part in the public relations 
program? It “is paying for itself 
in a very big way,” says M. L. 
Kapp, president. “It helps to reduce 
to a minimum the number of com- 
plaints and criticisms as well as 
trouble over rights-of-way and 
rates.” 

And Mead Schenck, director of 
public information, puts it this way: 
“This local autonomy not only takes 
a sizable burden from manage- 
ment shoulders but broadens the 
growth potential of district person- 
nel as well.” 


Electronic Tax Returns Save Con Edison Time and Effort 


A few weeks back, people from 
Social Security called on the ac- 
counting department of Consolidated 
Edison Co of New York, Inc. The 
purpose: To report on smoothness 
of the company’s electronically com- 
piled employee income tax returns. 
The pleased visitors reported data 
sent by magnetic tape was exact. 

The electronic approach records 
the name, social security number, 
taxable wages, and other data of 
Con Ed’s 26,000. employees. Three 


magnetic tapes store information - 


previously printed in.a bulky binder. 
The old method took from 10 to 
12 hours for printing, manual veri- 
fication, correlation, and totalizing. 
Now, it takes about 20 minutes. 

Under the new setup, tapes are 
sent to Baltimore and run through 
a Social Security computer system. 
Con Ed’s tape is reproduced for 
the bureau’s files. The master tape 
and a printed copy are sent back. 
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TIME-SAVING tapes go to Post Office man. Con Ed men, from left, P. W. Epperlein, 
tax department, R. F. Hanniff, machine accounting, H, G, Wingardner, payroll 
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PHYLLIS FATICA, Cleveland Electric Illuminating Co infor- 
mation specialist, gets a big order from a ten-year-old boy 


AT NUN 
RNY 


WALTER S. McCORMICK, superintendent of CEl’s Eastlake 
power plant, fills the lad’s order with a special plant tour 


Youngster's Big Order Is Filled — Partially 


Miss Phyllis Fatica, the young 
lady you see above, is accustomed to 
answering questions about electric- 
ity. Her job with the Cleveland 
Electric Illuminating Co is fur- 
nishing information for people who 
want to know a little more about 
what the company does. But she 
was stopped for a moment when she 
received this letter: 

“Dear Sir, 

Will you please send me all the 

information you have. 
Sincerely truly, 
Geoffrey Weiskopf” 


GEE, look at all those dials! Geoffrey 
gets a lesson in power plant controls 
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Recovering quickly, Miss Fatica 
referred the letter to Walter S. 
McCormick, superintendent of 
CEI’s Eastlake power plant, who 
decided to handle this request per- 
sonally. 

Ten-year-old Geoffrey, it devel- 
oped, wants to found his own elec- 
tric company when he grows up. 
Feeling that this is a worthy am- 
bition, McCormick arranged to give 
Geoffrey a tour of the Eastlake 
plant. 

So on Saturday afternoon, July 
20, Geoffrey, accompanied by his 


GOSH, what a truck! McCormick let 
Geoffrey climb aboard a coal hauler 


father, his six-year-old brother, and 
his “best friend”, got the VIP treat- 
ment. Between stops for refresh- 
ments the boys peered into steam 
turbines, gaped at giant distribution 
transformers, and climbed all over 
the heavy equipment in Eastlake’s 
coalyard. 

At the end of the day, full of ice 
cream as well as information, Geof- 
frey thanked Mr. McCormick and 
went home—undoubtedly organiz- 
ing in his mind an electric company 
that should start competing with 
CEI about 1970, 


Ba 


WOW! Can you see the voltage go up? 
The boys gaze in awe at a transformer 
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Sharpshooting Shriner 
Floyd |. Fairman Is — 
KU's Busy New Chief 


In school he learned that well-apportioned 
time pays off. Now he leavens company, 


civic, and church service by shooting crows 


Chatting with her pastor recently, 
Mrs. Floyd I. Fairman remarked 
that she rates fourth in her hus- 
band’s life behind 1) his church, 2) 
his company, 3) his crow hunting. 

She, of course, made the remark 
jokingly. And the listing of his 
interest is far from all-inclusive. 

But Fairman, new president of 
Kentucky Utilities Co, smiles when 
you ask him if his wife has a point 
for argument. 

He devotes a lot of time to the 
work of his Presbyterian Church in 
Lexington. He has worked his way 
up through the ranks to be the head 
of his company. And he is known 
as the champion crow shooter of the 
Bluegrass area in Kentucky. 

Besides, there are his many other 
activities in community and state 
affairs. To do all he does, he has 
to apportion his time carefully. And 
he learned to do that early. 


Prohibition Brought a Change 


His life began 61 years ago in 
Brodhead, Wis. He graduated from 
high school there and after a stint 
in the Marine Corps came back to 
work for Brodhead’s municipal 
hydro plant. He soon gave that up 
to work for a brewery that had 
converted itself into an electrical 
contracting firm with the advent of 
prohibition. 

In the meantime he had married 
and had a son. Fairman continued 
taking correspondence courses. But 
he decided that if he was going any- 
where he needed more education. 

So he took his family and the 
small amount of money he had 
saved and enrolled in the University 
of Wisconsin, attending classes in 


the morning and working for an 
electrical contractor in Madison in 
the afternoons. 

He graduated with honors in 
electrical engineering in 1925. And 
despite the job and family respon- 
sibilities, he had apportioned his 
time so well that he finished with 
more credits than was needed. 

That summer he joined Wisconsin 
Power & Light Co in Beloit as a 
construction engineer. When his 
boss joined Kentucky Utilities at 
Paducah, Fairman followed him and 
was named district engineer. 


A 31-Year Rise Through the Ranks 


That was in February, 1926. He 
later served as division engineer and 
commercial manager, handling con- 
struction, franchises, and public: re- 
lations in Western Kentucky. A 
transfer to Lexington in 1933 led 
to jobs in engineering, sales, cus- 
tomer service, public relations, em- 
ployee training, and advertising 
until he became vice president in ’52. 

Last July 22, he was elected 
president, succeeding R. M. Watt, 
who became chairman of the board. 

At the same time he was elected 
a director of K. U. and president 
and a director of Old Dominion 
Power Co, a K. U. subsidiary. 

Fairman has served as national 
president of the Public Utility 
Advertising Council, executive com- 
mittee member of the Edison 
Electrical Institute’s commercial 
section, and chairman of the Water 
Systems Council. 

He is president of the Lexington 
Industrial Foundation, an organiza- 
tion that seeks to bring more indus- 
try to Lexington. With Fairman 
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at its head, the foundation has had 
marked success. The city, noted as 
the capital of thoroughbred horses, 
is booming with new plants and 
payrolls. 

Fairman also is chairman of the 
Kentucky Chamber of Commerce 
area-development committee. He is 
active in the Optimist Club, Boy 
Scouts, Community Chest, and is a 
Shriner. 

In his church, he has been Sunday 
school superintendent and chairman 
of the board of deacons, and now 
is an elder. Progress of four success- 
ful sons is also a main interest. 

Then, there’s his crow hunting. 
It’s the only hobby he has and a 
lot of farmers in the Bluegrass state 
are glad of it. 

It seems there are a lot of crows 
around Lexington and they eat a lot 
of grain crops. So the farmers call 
on Fairman and a group of friends 
to help out. On a good day, Fair- 
man can shoot 75 to 115 crows in a 
two-hour period. 


Axioms on Getting Ahead 


How would he advise a‘ young 
man in his company to get ahead? 

“Td say two things: First, do 
the work assigned to you to the 
best of your ability and don’t try 
to be the chief executive in two 
years. And second, improve your- 
self as you go along; broaden your 
outlook, study. You can get any- 
thing you want—within reason—if 
you are willing to put out the ef- 
fort.” 

Too, Fairman has a book to live 
by. “The Bible is the best book to 
follow in all business dealings. You 
can’t go wrong with it.” 
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ATOMIC PROGRESS 


Heavy Water Reactor Slated 


Carolinas Virginia’s 17-Mw plant proposal aims for neutron 
economy in first use of heavy water to cool and moderate 


The power reactor proposal sub- 
mitted to Atomic Energy Commis- 
sion by Carolinas Virginia Nuclear 
Power Associates, Inc, marks an 
entirely new entry in the atomic 
power field. 

The proposed reactor will be the 
first to use heavy water as a coolant 
and moderator. Slightly enriched 
uranium will be the source of the 
initial reactor’s 17,000-kw capacity. 

If the first unit of their project 
proves successful, CVNPA hopes it 
will lead to use of natural uranium 
in a larger unit to be built later. 

In going to this type, CVNPA 
believes it has a unit with excellent 
promise. Use of heavy water has 
merits from a neutron economy 


standpoint. Fuel elements can be 
placed further apart, and this, com- 
pany officials point out, will permit 
greater room for mechanical design. 
This type reactor, officials claim, is 
one of the safest that can be built. 

CVNPA estiniates costs at $17 
million. A number of sites are under 
consideration within the member 
companies’ area, Participants are 
Carolina Power & Light Co, South 
Carolina Electric & Gas Co, Duke 
Power Co, and Virginia Electric 
Power Co. 

In view of the deadline imposed 
on reactor proposals submitted 
under the AEC third-round invita- 
tion, CVNPA is alloting only one 
year for preliminary design work, 


Starting the beginning of 1958. 
Plant construction will take three 
years. The group hopes to get re- 
search and development work under 
way no later than mid-’58. 

The plant must be completed by 
June 30, 1962, as must all reactors 
proposed under AEC’s third-round 
program. 


AEC Would Pay Major Costs 


The group’s proposal requests 
that AEC support the major portion 
of the costs of development and 
waive charges for use of fuel mate- 
rial and heavy water for duration of 
the contract. CVNPA will pay plant 
construction and operation costs. 

Stone & Webster Engineering 
Corp has been retained as architect- 
engineer for the project. Westing- 
house Electric Corp will develop and 
furnish plant equipment, and Gen- 
eral Nuclear Engineering Corp has 
been engaged as consultant. Dr. 
Walter Zinn, a leading reactor ex- 
pert, heads GNE. 


Argonne’s ‘Arbor’ to Supply Boiling Water Reactor Data 


CONTROL ROD AND INTERNAL 


INSTRUMENTATION NOZZLES WATER COOLED 


STEEL SHIELDING 


Argonne National Laboratory has slated a boiling 
reactor facility for its Arco, Idaho, division site. Called 
the Arbor Facility, the plant’s purpose will be to in- 
vestigate full-scale boiling water power reactor sys- 
tems operating at pressures up to 2,000 psi and de- 
veloping 200 Mw of heat under varying conditions. 

Estimated cost for Arbor is $8.5 million. This will 
provide necessary physical plant for experiments yield- 
ing performance and operational data for various BWR 
concepts over a wide range of conditions. Comple- 
tion date is scheduled for May 1, 1958. 


Designed for 2,600 Psig and 695F 


The Arbor pressure vessel has a 9-ft ID and is 
almost 44 ft high, including supports. A bolted spheri- 
cally dished cover with a 642-ft min diam clear open- 
ing is provided. Design conditions of pressure and 
temperature are 2,600 psig and 695F, respectively. 

Leonard W. Fromm, project manager for the lab- 
oratory on the Arbor program, said it will be another 
major step by Argonne of the boiling water concept for 
nuclear energy power reactors. He cited the promise of 
the Experimental Boiling Water Reactor system which 
is in operation at Lemont, Ill. The EBWR, a direct- 
cycle boiling, 20,000 kw (heat) reactor, provides energy 
for generating 5,000 kw electricity. It is the first reactor 
in Atomic Energy Commission’s power reactor program 
to be completed. 

United Engineers & Constructors, Inc, of Philadel- 
phia has been awarded the contract for the facility. 
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Harold Foote describes how. . . 


Russia Gains in Power Field 


IEC delegate receives cordial welcome in Moscow where 
studies on 800-kv dc transmission are underway and 500-kv 


has been achieved 


Delegates of International Electro- 
technical Commission, the body that 
coordinates and unifies standards, 
met recently in Moscow. Among the 
American contingent was Harold 
Foote, president of Commonwealth 
Services, Inc. Here are highlights 
of his impressions, which were 
gathered in an exclusive interview by 
Electrical World editors: 


Mr. Foote, what international stand- 
ards may evolve from the Moscow 
meetings? 

Foote: The IEC findings will be 
reported by the American Standards 
Association and the U. S. national 
committee to the corresponding 
engineering committees in the U. S. 
Very satisfactory progress was 
achieved this year in most of the 
committees meeting in Moscow. 


What are some impressions of 
USSR electric utility operations 
and how do they compare with 
ours? 
We think alike and we have similar 
problems. This is in contrast, let 
us say, to Britain, which does not 
have our extremes of weather, light- 
ning surge voltages, distances, and 
all of those things. When the U. S. 
talks to Britain about insulation to 
operate under conditions such as 
are experienced in central Illinois, 
for example, you get no sympathy 
. no understanding. But in Rus- 
sia, Operating conditions, such as 
transmission distances and power re- 
mote from load with wide variations 





in weather, are just like you find 
here. High voltage transmission to 
Noginsk, just north of Moscow is 
400 kv. While I was there the actual 
reading on the volt meter was 422 
kv. At this installation, transform- 
ers are about 90,000 kva. A min- 
istry official told me they’d boosted 
line voltage for three days to about 
500 kv, using the extended winding 
of the transformer to help them 
boost it. 


Can you tell us a bit more about 
their transmission? 

Well, at Noginsk, they terminate a 
505-mile line from a hydro station 
in operation and another line under 
construction. Each conductor is a 
bundle of three, each about 1.2 in. 
in diameter and strings have 22 in- 
sulator discs and operate with con- 
siderable satisfaction. I think they've 
had eight interruptions since the 
line was built a year or so ago. Two 
of these were from lightning; one 
or two of them were from galloping 
conductors. As far as I could de- 
termine their isokeraunic level is 
moderate—about ~~ storms 
a year. 


How about other equipment? 

They build beautiful porcelain, 
and in tremendous amounts. The 
substation I visited had all-welded 
steel. Line towers are generally 
welded, too. They’ve got plenty of 
aluminum. 


Does absence of a profit motive re- 
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sult in different engineering view? 
No. In specific industries they have 
come to the “horrible” conclusion 
that the human mind works as it 
does in capitalist countries. They 
have put their factory scheme on a 
capitalist basis insofar as motives 
and incentives are concerned. Fac- 
tories that I visited and heard and 
read about all have quotas and 
bonuses and’ incentive wage pacts. 


How about their engineering talent? 
I think that their top engineers are 
exceedingly capable. I was tre- 
mendously impressed with their 
laboratories. 


We've read a lot about their direct 
current research . . . 

I was at Leningrad at the DC Re- 
search Institute where they are ex- 
perimenting with equipment to 


build a line from Stalingrad into the. 


Dunbas area some 340 miles away. 
They intend to operate that at 800 
kv de—overhead. It will be 400-kv 
positive to earth and 400 negative 
to earth. It’s like a 3-wire Edison 
system with the neutral grounded. 
Rectifiers will be 100 kv, four in 
series on each side cascaded up 
with post insulators .. . 


Four 100 kv each! Are they mer- 
cury arcs? 

Yes. At the institute they had pro- 
totypes of three or four different 
designs in operation. They also 
have a fine analog computer-type 
board with some tubes in to make 
direct current where they are study- 
ing grid control devices to take care 
of surges, load drop, and so on. 


Were you able to learn anything 
about Russia’s educational system? 
I must say I’m on the side of the 
Russian way of teaching. It’s su- 
perb. It’s learning by doing. I’m 
opposed to the new U. S. style of 
throwing out all the laboratories to 
work only on theory and say, “After 
the boys graduate with their BS 
they can find out the application.” 


Do you think we could profit from 
an exchange of information? 

Yes, I do. I don’t think we should 
isolate ourselves. They know every- 
thing we do. They’ve got all of our 
technical publications. And they 
translate any and all of it, including 
Electrical World articles, that may 
be of interest to them. 
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Based on fair market land values .. . 


Formulas Aid in R/W Dealings 


Grapevines, long noted for speedy 
information spreading, can often 
plague the right-of-way man. The 
neighborhood knowledge of ease- 
ment price offers travels with sur- 
prising quickness, especially when 
the dollar amounts vary. 

In such cases, use of a formula to 
determine fair offers is helping six 
utilities contacted by Electrical 
World to assure property owners 
they’re receiving equal treatment. 

Based on fair market values and 
types of land, the formulas include 
these features: 

“We make our offer on an acre- 
age basis with a nominal payment 
for pole or anchor,” says the system 
superintendent of an Ohio company. 
Offers vary, depending on type of 
property, use to which it’s being put, 
and future use, he says. 


Poles, Anchors and Acres Used 


“ 


For a Pennsylvania utility “a 
combination of poles, anchors, and 
number of acres occupied” is used, 
the comptroller states. On 2-pole 
construction through farm land, for 
instance, R/W costs average $3,000 
to $3,500 a mile. Single 22 and 
33-kv pole line averages between 
$500 to $750 a mile. With suburb 
and residential areas, “each case is 
handled on its merits, depending on 
damage incurred.” 

“After we have an appraisal on 
what the land is worth per acre,” 
notes a Florida general engineer, 
“we determine the amount of acre- 
age in our proposed R/W, then 
apply a percent damage figure to 
this appraised value.” On primarily 
agricultural or pasturage land, “we 


feel that 25% damage is a fair 
value,” he states. This would in- 
crease to almost 100% on potential 
subdivisions. “Based on these con- 
siderations,” he adds, “values may 
run from $200 to $1,500 an acre.” 

A Kansas company’s vice pres- 
ident describes its formula as “the 
basic value of the land in the ease- 
ment plus so much per hole or 
anchor depending on location in 
reference to fence and property 
lines, and whether they are in tilled 
or untilled land.” 


Price on a Per Rod Basis 


In Oklahoma where oil companies 
use a per rod basis one utility does 
the same. “We consider whether 
land is cultivated, timbered, pas- 
tured, or meadow and price per rod 
is adjusted accordingly,” says the 
supervisor of transmission engineer- 
ing. “We try to pay about 35% of 
the actual value which, we believe, 
fairly represents our equity. Aver- 
age dollar amounts for a 100-ft 
restricted R/W are $1-2 per rod on 
scrub oak, $2-3 on pasture, $3-4 
on meadow, and $4-5, cultivated. 

Says a chief electrical engineer 
in Wisconsin: “Elements used in 
the formula are route of line through 
property, type of structures, location 
in relation to property line, market 
value of property, possible use for 
property for next five years, and any 
ideas owner may have regarding 
location of structures.” 

Four of the six utilities find prop- 
erty owners’ reactions are generally 
favorable. “Approximately 75 to 
80% accept our offer based on the 
use of the formula,” one notes. 
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WASHINGTON WIRE 


FPC Powers Threatened... 


. . . by recent proposal to transfer certain licensing powers 


to Congress; cut in private dam projects seen as aim 


A group of federal power support- 
ing Senators next year plan to push 
an amendment of the Federal Power 
Act to give Congress greater control 
over licensing of hydroelectric pro- 
jects in the future. 

Their proposal is aimed directly 
at preventing the Federal Power 
Commission from granting licenses 
to private industry applicants for 
projects similar to Hells Canyon. 

A bill to this end, introduced at 
the tail end of the last session, was 
sponsored by seven Pacific North- 
west Senators led by Sen Warren 
Magnuson of Washington. The 
other Senators are Henry Jackson 
of Washington, Mike Mansfield and 
James E. Murray of Montana, 
Wayne Morse and Richard Neu- 
berger of Oregon, and Frank Church 
of Idaho. 

The measure requires that FPC 


Niagara Snag... 


. is ‘cheap politics,’ says 
Moses; big loan postponed 


Robert Moses, head of the New 
York State Power Authority, was 
the man who didn’t go to dinner 
last Thursday. The festive board was 
to celebrate the groundbreaking for 
the $600-million Niagara hydro 
project.” 

Both the groundbreaking and 
negotiations for a $100-million tem- 
porary loan were postponed until 
objections by local officials in the 
project area can be resolved. Their 
11th hour arguments concern the 
method of water conveyance from 
above Niagara Falls to the power 
plant, and size of the Lewiston res- 
ervoir. The officials prefer a tunnel 
instead of the proposed covered 
conduits through the City of Niagara 
Falls and a canal outside the city. 


shall license only those projects 
which are best adapted to improving 
or developing the water resources 
of a river basin in order “to obtain 
by integrated operation the max- 
imum amount of net public ben- 
efits.” 

It would provide that FPC’s 
licensing jurisdiction be limited to 
projects which call-for a “compre- 
hensive development plan.” It de- 
fines this comprehensive plan as one 
which combines the greatest “net 
public benefits” for “all beneficial 
public uses.” 

The measure also proposes delet- 
ing a section of the Federal Power 
Act and replacing it with a para- 
graph which requires that, before 
the commission can license a pro- 
ject which it finds is not best adapted 
to a comprehensive plan, it must 
report to Congress and obtain Con- 


’ 
. y 


MOSES: A Three-Month Delay 


And, they claim, the planned reser- 
voir is too large. 

Retorted Moses: The objections 
are “foolish” and inspired by “cheap 
politics.” He estimates tunneling 
would add $100 million to the total 
cost. And public hearings by the 
Federal Power Commission will de- 
lay work on the project at least 
three months. 
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gressional approval to issue such a 
license. 

“This provision would have re- 
quired the FPC to submit the Hells 
Canyon question to Congress and 
to have obtained congressional 
authorization to license the three 
Idaho Power low dams,” said Mag- 
nuson. 

He said adoption of the new bill 
was necessary because “the FPC in 
reality is an arm of Congress and 
was intended to function as such.” 


Could Affect Mountain Sheep Plan 


The proposed legislation is the 
latest attack by federal power advo- 
cates in their long-standing contro- 
versy with private power supporters. 
If the move proves successful, it 
could also be applied against the 
licensing of the Mountain Sheep- 
Pleasant Valley project to Pacific 
Northwest Power Co, which is now 
under consideration by the FPC. 

As the power act stands today, 
FPC has the discretion for determin- 
ing which plan for a given site shall 
be best adapted to a comprehensive 
plan. 


Utility Spending Rate 
Will Top ‘56 Period 


Outlays for new plant and equip- 
ment are continuing to increase for 
public utilities while over-all indus- 
try shows signs of levelling off. The 
Securities & Exchange Commission 
and Commerce Department’s quar- 
terly report shows public utilities 
plan to increase annual rate of in- 
vestment to $6.48 billion in the 
fourth quarter. This is up from the 
$6.33-billion third quarter rate and 
more than $1 billion over the 1956 
last quarter rate of $5.27 billion. 

Rate of increase for all industry 
is 6% for 1957, or a total of $37.03 
billion. In contrast capital expan- 
sion in 1956 was 22% over the year 
1955. 

The report estimates the electri- 
cal machinery and equipment in- 
dustry’s capital expenditures will 
reach $653 million this year vs. 
$603 million in 1956. 





THE NEWS-BEAT 





Southwire Cuts List Price 


Southwire Co has cut its ACSR list price by 3¢ a Ib 
and its aluminum covered wire by 15 to 20%. The 
new prices establish a level “more nearly in line with 
those actually being quoted,” the Carrollton, Ga., 
firm said. 

A non-integrated fabricator, Southwire said it took 
the step “in spite of a profit margin already un- 
realistically low because of increased raw material 
and production costs.” 


Fuel for Florida Fires 


Conversion of some Florida Power Corp gener- 
ating plants to burn natural gas as well as fuel oil 
will cut the utility’s fuel bill about 15%. The 1958 
change-over is timed to utilize 50 mcf a day. 

Florida Power & Light Co also plans conversion 
of some plants for gas, which will make up about 
half its fuel requirements. Savings will be small, 
though, unless large quantities of interruptable gas 
are available. 

FP&L will get 60% of capacity of a new gas 
line being built in the state and Florida Power Corp 
20%. Tampa Electric Co has not contracted for any 
gas, but has under litigation a coal-barging contract. 
Rail freight rates, based now on small shipments, 
haven’t put coal in a competitive position in Florida. 


Potential Minus Load 


Alaska has a potential of 15,000 Mw of “reason- 
ably priced” hydro power but no foreseeable load 
warranting immediate federal construction, Col P. V. 
Kieffer, Jr., Alaska District, Corps of Engineers, told 
the Alaska Rural Electric Cooperative Assn. Yukon 
and Kuskokwim River basin studies reveal “at least 
one power site with a greater potential capacity than 
any in the continental U. S.,” he said. Presumably he 
meant the Rampart Canyon site on the Yukon which 
has an estimated potential of 4,000 Mw. 


Pole Problem Inkling 


The Montrose-Kansas City line is about 50% 
complete. Two circuits of 154 kv each will link 
Kansas City Power & Light Co’s headquarter city 
with the 175-Mw power station now underway near 
Ladue, Mo., 574% mi away. Circuits are carried on 
H-frames ranging from 60 to 110 ft, with 77 ft as 
the average height along the 150-ft right-of-way. 
A total of 902 structures required 189 cars, or two 
trainloads of poles. 

An inkling of some problems involved in a job 
this size were noted by Mark Bowman, overhead, 





who kept tabs on shipments. Five of the 110-ft 
poles were lost when a train was swept off a Wash- 
ington mountain by a snowslide. British Columbia 
replacements were delayed three weeks by a train 
strike. Then spring weather turned fields around the 
line to muck and the big poles stacked up until a 
freeze came. A shipment from Kansas City broke 
loose from a flatcar and was strewn along 10 mi of 
track, damaging 10 poles beyond use. “But in due 
course,” observes Howard Brickey, editor of The 
Powerlite, “the 1,932 poles arrived,” and the April 
15, 1958, completion date is expected to be met. 


Hearings Due for Yankee 


Yankee Atomic Electric Co’s construction permit 
will come up for public hearings on Oct. 8, AEC has 
said. The commission has also vacated its recent 
notice of the proposed issuance of a construction 
permit for the Yankee facility (EW, Aug. 26, p 50). 
The company’s application will be referred to an 
Advisory Committee on Reactor Safeguards, which 
is to be established under the amended AEC Act. 
Yankee has applied for a 40-year license on its pro- 
posed nuclear reactor, which has an estimated com- 
pletion date of December 1959 at the earliest and 
June 1961 at the latest. 





“They call it an Easement.” 
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FPC Acts... 


. . . on Alabama Power and 
Sacramento project licenses; 
studies other applications 


Federal Power Commission has 
issued a 50-year license to Alabama 
Power Co for a $121-million hydro 
project on the Coosa River. The un- 
dertaking will consist of four new 
dams and redevelopment of the Lay 
Dam. The commission did not in- 
clude the re-licensing of Mitchell 
and Jordan projects. 

Initial installation of the project 
will be 360,800 kw, including 81,- 
000 kw now installed at Lay Dam. 
Ultimate firm capacity will be 393,- 
500 kw. 

Sacramento Municipal Utility 
-District has been granted a license, 
also for 50 years, for the proposed 
Upper American River Project in 
El Dorado County, Calif. Plans call 
for construction of eight dams and 
three powerhouses with aggregate 
installed capacity of 160,000 kw. 
Cost is estimated at $63,350,000. 
Development will take place on the 
Rubicon River and tributaries, Sil- 
ver Creek and tributaries, and the 
American River’s South Fork. 

The commission has received an 
application from Washington Pub- 
lic Power Supply System for a pre- 
liminary permit for the proposed 
Ben Franklin hydro project on the 
Columbia River. The undertaking 
ultimately would produce 600,000 
kw from 15 generating units. The 
concrete and earth-fill dam would 
create a pool extending upstream 
about 50 mi to the tailrace of Priest 
Rapids Dam and would be the end 
of McNary Dam reservoir. Power 
would supply needs of Washington 
public utility district and any sur- 
plus would go to the Northwest 
power pool for resale. 

Appalachian Electric Power Co 
has asked that the maximum devel- 
opment of a proposed Roanoke 
River hydro project be raised from 
60,000 to 250,000 kw. In January 
the company received a two-year 
preliminary permit for the Smith 
Mountain Dam, which would cre- 
ate a reservoir with more than 1-mil- 
lion acre-ft gross capacity. In its 
new request AEP proposes a down- 
stream dam near Leesville, Va., 
with 100,000-acre-ft capacity. 





With Scripts, Slides, and a Movie . . . 


Kit Aids Regulator Training 


DWIGHT M. TALLEY, General Supervisor 
of Employee Training, Ohio Edison 
Co, Akron, Ohio 


With the increased use of voltage 
regulators, particularly of the pole 
type, has come a greater need for 
training on the subject of voltage 
regulation. Going a long way toward 
filling this need is the new Voltage 
Regulator Training Program which 
will start its second cycle at Ohio 
Edison Co this fall, following en- 
thusiastic endorsement by the 250- 
member initial student group. 

This six-lesson course progresses 
from fundamentals of electricity to 
the construction and application of 
regulators, and finally to practical 
regulator problems which the stu- 
dents themselves solve. It is a com- 
plete package course. Westinghouse 
Electric Corp supplies a kit contain- 
ing every deyice to help the instruc- 
tor do a better, faster training job. 
Students learn pole and station type 
regulators both by classroom instruc- 
tion and by actual work. 

Lessons range from 1% hr to 3 
hr in length, and include lectures, 
a movie, and practical work. Slides, 
wall charts, working models, demon- 
strators, and study manuals includ- 
ing quizzes are used. 

In addition to this equipment, in- 
structors are furnished a complete 
lesson guide which includes a de- 
tailed manuscript and an outline. 

A motion picture, “How Voltage 
Regulators Are Made”, was pre- 
pared especially for this program. 
Divided into two sections to fit con- 
veniently into the meeting schedules, 
the movie depicts how regulator 
construction is tied to the job the 
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regulator must do. 

Projection slides in color stress 
important points and illustrate in- 
volved statements with simple pic- 
ture stories. Occasionally they also 
inject a humorous touch to keep 
interest high. Wall charts show de- 
tails of items that must be referred 
to repeatedly, such as circuit and 
system diagrams. 


Models Are Effective 


The most interesting aids used in 
the course are the working models 
and demonstrators. These models 
not only show the regulators’ func- 
tions and their effect on a simulated 
distribution system, but also help 
students understand the principles 
of ac transformation. 

Included are a distribution line 
test panel, induction regulator with 
control relay, step regulator with 
control relay, bypass switch, and 
voltage regulating relay. A split-type 
core and interchangeable coils for 
connection to the test panel are also 
supplied. 

Each student receives a complete 
set of six review books covering the 
six lessons. These books are illus- 
trated with prints from the movie, 
slides, and charts, and each contains 
a quiz section to help the student 
evaluate his own progress. A binder 
is supplied, too, and the books be- 
come the personal property of the 
student. 

About 250 employees of Ohio 
Edison have taken this course since 
its initial presentation last year, and 
more are expected to enroll when 
it is again offered this fall and 
winter. All who have taken the 
course endorse it highly. 
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Comparing overhead supply . . . 


Newspapers 


Tell the customers what you are 
going to do before you do it. This 
is the policy followed by Iowa Elec- 
tric Light & Power Co in its plan to 
convert to an underground network 
in downtown Cedar Rapids. 

Full cooperation of the news- 
papers enabled IEL&P to inform 
customers of the expected results. 
And with advance notice, those who 
are affected can plan ahead. In this 
category fall building owners whose 
elevators operate on dc. Advance 
warning allows them to adjust to the 
mew power easier. Those planning 
a change in wiring or purchasing 
new equipment can adapt to the sys- 
tem with possible cost benefits, be- 
sides full utility coordination. 


with underground distribution . . . 


Herald U-G Conversion 


Complete story of the plans with 
map and pictures appeared as a 
Sunday feature in a local newspaper. 
Highlighted was a comparison of 
photographs—one of an alley clut- 
tered with poles, lines, and trans- 
formers; the other with the power 
supply équipment retouched out 
showing how the alley will look 
after underground distribution is 
installed. This showed the con- 
sumers the increased attractiveness 
that will result from the under- 
ground service. 


5-Year Load Growth Described 


The newspaper story explained 
several reasons for the new installa- 
tion. It pointed out how the 2.4-kv 


U. S. Leads World Power Picture 


The U. S. wins first place in in- 
stalled capacity and kilowatt-hour 
production but is third in kwhr pro- 
duction per capita, according to a 
10-page “World Power Data” re- 
port by the Federal Power Commis- 
sion’s Bureau of Power. It shows 
this ranking for installed capacity 
and percentage increase over 1948: 
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U. S. .. 136,996 Mw 
Russia. . 42,795 Mw 
Britain.. 27,450 Mw 
Since 1948 West Germany’s in- 
stalled capacity has _ increased 
206.1% while East Germany grew 
20%. Spain increased 198.9%. 
The countries with greatest kwhr 
output are U. S. (683,984 million), 


primary distribution system with a 
present load of 10 Mw will be 
changed to 13.8 kv with a final 
capacity of 30 Mw. The article em- 
phasized that the change was in ac- 
cord with modern practices to han- 
dle an estimated increased load 
greater than the present system 
could carry in the next five years. 

As the overall project will last 
five years, the intention of the pub- 
lic relations program is to stimulate 
community interest and pride in the 
conversion. For with the planned 
schedule of conversion known to 
the customers, there will be less in- 
convenience for them as well as 
more good will and cooperation for 
the utility. 


USSR (192,000 million), and Brit- 
ain(95,812 million). Russia shows 
the most growth of the three— 
207% in the eight-year period. 
Britain grew 106% and U.S., 103%. 

Norway’s 6,752 kwhr per capita 
production is highest. Canada pro- 
duces 5,519 kwhr per capita; U. S., 
4,069. Russia’s figure is 959 kwhr. 
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Hazards Dictate Generator Relays 


Unit size, cost, strength of interconnections, complexity of plant controls 


are among the factors to be appraised in planning protective relays 


B. L. LLOYD, Electric Utility. Engineer, 
Westinghouse Electric Corp, East Pitts- 
burgh, Pa. 


The application of protective re- 
lays to turbine generators requires 
careful appraisal of the hazards to 
which the machine can be subjected 
and the consequences of these haz- 
ards to the machine and connected 
power system. 

The relative importance of these 
factors changes from time to time, 
and the list of necessary protective 
relays changes accordingly. For 
example, the increase in unit sizes 
greatly increases the potential finan- 
cial loss in event of failure of one 
large unit. But the strengthening 
of interconnections among systems 
minimizes the impact of the loss of a 
large unit. The increasing complex- 
ity of power stations, however, has 
accentuated automation. 

The past decade has seen the de- 
velopment of a better understanding 
of the importance of loss-of-excita- 
tion conditions, excess negative se- 
quence currents, motoring condi- 
tions, etc. These and other factors 
have contributed to present-day 
thinking on relays required for ade- 
quate protection. 


Most Faults Involve Ground 


Generator faults can be either 
phase-to-ground or phase-to-phase. 
They can occur in the stator wind- 
ings or in the leads external to the 
machine terminals, Most generator 
faults involve ground, and the 
amount of fault current depends 
upon the type of generator ground- 
ing employed. 

In general, one of three types of 
grounding is used. 1. High-re- 
sistance (distribution transformer 
grounding), 2. Low resistance 
grounding, or 3. Low-reactance 
grounding. High-reactance ground- 
ing has sometimes been used but is 
not recommended as it may subject 
the generator to high transient volt- 
ages. 

High-resistance grounding. utiliz- 
ing a distribution transformer is 
shown in Fig. 1. The resistor size is 
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selected to limit the resistor loss to 
a value equal to or somewhat 
greater than the capacitive kilovars 
which exist with a ground fault on 
one machine terminal. The resistor 
current (on the primary side of the 
transformer) usually is in the order 
of 5 to 10 amp. The resistor simul- 
taneously limits the fault current to 
a value which minimizes iron burn- 
ing and still limits transient voltages 
to a permissible level. The distribu- 
tion transformer permits use of a 
low-voltage, rugged resistor in the 
transformer secondary. 

High-resistance grounding is rec- 
ommended for the unit system 
where the generator is connected di- 
rectly to a step-up transformer with 
no intervening low-voltage generator 
breaker. 

An induction-disc type overvolt- 
age relay should be connected across 
the transformer secondary to detect 


the occurrence of a stator ground. 
This relay should have a third-har- 
monic filter to prevent the relay op- 
erating on currents due to third- 
harmonic voltages generated in the 
machine. 

A generator percentage differen- 
tial relay is connected between gen- 
erator current transformers at the 
line and neutral end for phase-fault 
protection. An overall differential 
relay covers the zone from the gen- 
erator neutral to the line side of the 
high-voltage breaker. This relay 
serves aS .primary protection for 
faults in the generator leads and in 
the transformer, and as backup for 
the generator differential relay. 

The overall differential relay may 
not be sufficiently sensitive to detect 
minor faults in the station service 
transformer because of the rela- 
tively small size of that transformer 
compared to the main one. A sepa- 


Relays for Fault Protection on Unit System 
With Distribution Transformer Grounding 


Relay Designation 


21 F —— Loss-of-field relay 
46 


Negative sequence current relay 
59N—— Voltage relay with 3rd narmonic filter 


63SPR—Sudden pressure gas 
87AT— Auxiliary eonstoraer di 


87G — Generator differential wher 
87T— Main transformer differential relay 


FIG 1—HIGH-RESISTANCE GROUNDING utilizing a distribution transformer limits 
current on the transformer’s primary side to approximately 5 to 10 amperes 
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rate transformer differential relay is 
probably required for the station 
service transformer. 

Main and auxiliary transformer 
should be protected by sudden-pres- 
sure gas relays, which provide very 
sensitive indication of faults in the 
transformer, even light turn-to-turn 
faults, and minimize fault dam- 
age by removing the transformer 
quickly. 


Some Reduce Relays Used 


Some engineers have eliminated 
the generator differential protection 
and used the overall differential as 
primary generator protection with 
the unit system. The reasons given 
for this are the low probability of 
phase-to-phase faults and the high 
probability that any generator fault 
involves ground. Current transform- 
ers are also released for other serv- 
ice. But this omission of generator 
differential protection has not re- 
ceived general acceptance because 
of the higher sensitivity which can 
be obtained by use of generator dif- 
ferential relays and the reluctance 
to drop the additional protective 
zone. 

It is recommended that upon op- 


Relay Designation 
21F —Loss-of-field relay 
46-—— Negative sequence current ‘relay * 
51— Overcurrent relay ‘ 
87GT—Generator-transformer differentiol relay 
87LC—Linear coupler relay = 


eration of the generator differential 
relaying, the overall differential, the 
station service differential, or the 
ground relay, the generator should 
be tripped from the line. This would 
include tripping the main high-volt- 
age breaker, the generator field 
breaker, and the turbine valves. 
Some operators prefer to sound 
an alarm rather than trip on opera- 
tion of the ground relay. It is rec- 
ommended, however, that the unit 
be tripped immediately to minimize 
the amount of iron burning (even 
though the fault current is quite 
low) and—more important—to 
minimize the probability of a second 


. fault in the generator which could 


result in very extensive iron burn- 
ing. It should be recognized that 
with one fault in the winding the 
probability of a second fault occur- 
ring increases because of the dis- 
placed system neutral and the pos- 
sible presence of some moderate 
transient voltages. 

Companies using a low-reactance 
ground usually select a neutral re- 
actor, so that the fault current for 
a ground fault on the machine ter- 
minals does not exceed the 3-phase 
fault current. 


> 


FIG 2—LOW-REACTANCE GROUNDING is usually used where the generator sup- 
plies four-wire fasders at generator voltage. Generator differential relay is added 
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In this arrangement, utilizing the 
unit system, both the generator dif- 
ferential and the overall differential 
relay should be used, along with 
sudden-pressure relays. The differ- 
ential relays operate on ground 
faults for this arrangement and 
hence provide protection for both 
phase and ground faults. To achieve 
maximum sensitivity and protec- 
tion in view of the high fault cur- 
rents and potential major fault dam- 
age, however, an overcurrent ground 
relay in the machine neutral can 
probably be justified. 

Low-reactance grounding is usual 
where the generator supplies 4-wire 
feeders at generator voltage. This 
case is illustrated in Fig. 2. The 
generator is protected against phase 
and ground faults by means of a 
generator differential relay. The 
bus is protected by bus differential 
relays, usually not overlapping the 
generator. The differential relay is 
backed up for ground faults by an 
overcurrent ground relay connected 
in the machine neutral. The ground 
relay must be coordinated with the 
relays on the feeder breakers so that 
ground faults on feeders are cleared 
by the feeder breakers rather than 
by the machine breaker. 

Low-resistance grounding is often 
used for the same arrangement in 
Fig 2, except that the feeders are 
3 rather than 4-wire feeders. The 
resistor is selected to limit the 
ground fault current to the same 
order of magnitude as full-load cur- 
rent. The same protective relay ar- 
rangement as shown in Fig 2 would 
be used. 


Loss of Excitation Is Serious 


Loss of excitation on a generator 
can seriously endanger either the 
generator or the. connected system, 
or both. Loss of excitation can arise 
from a failure in the excitation sys- 
tem, excessive decrease of exciter 
voltage, or tripping of the main 
field or exciter-field breaker. 

Absence of current in the rotor 
windings weakens the magnetic tie 
between the stator and rotor, and 
the rotor of a loaded machine ac- 
celerates to some speed above syn- 
chronous speed. The machine runs 
as an induction generator, still sup- 
plying power to the system, but the 
magnetizing requirements of the 
generator must be supplied from the 
connected system. 

The final speed attained by the 
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unit is determined by the intersec- 
tion of the power-speed characteris- 
tic of the induction generator and 
the power-speed characteristic of 
the turbine governor. There will be 
some decrease in power output be- 
cause of regulation in the governor. 
The unit may run at 1 to 3% above 
synchronous speed. 


Rotor Can Be Damaged 


When a generator runs as an in- 
duction generator, heavy currents 
are induced in the rotor teeth and 
wedges. These induced currents are 
sufficient to damage the rotor if al- 
lowed to persist. Most modern gen- 
erators can run safely above syn- 
chronous speed for’2 or 3 min. at 
full load and zero excitation. Be- 
yond this time, the unit should be 
disconnected from the system to pre- 
vent serious damage to the rotor. 

Another possible consequence of 
a loss-of-field accident is instability 
in the connected power system. If 
the generator is heavily loaded, the 
reactive kvars which the system must 
supply to the generator can approach 
the rated kva of the generator. Re- 
placing this large displacement in 
kvars can often be a more serious 
stress on the system than replacing 
the power which would be lost by 
tripping the machine. Another point 
to be considered is that system relay- 
ing is not always adequately coordi- 
nated for loss-of-field conditions. 
There have been cases where major 
system split-ups have resulted from 
loss-of-field on a large generator. 


Loss-of-Field Relays Needed 


The consequences of loss of ex- 
citation can be so serious that re- 
lay protection is recommended for 
all large turbine-generator units. 
Special relays have been developed 
for this purpose. The decision re- 
mains as to whether the relay should 
be connected to trip the unit or to 
sound an alarm. From the stand- 
point of protecting the machine, it 
has been stated that most modern 
generators can run 2 or 3 min at full 
load with zero excitation without en- 
dangering itself. Consequently, it 
can stand delay in tripping. 

From the standpoint of protecting 
the system against instability, the 
system may or may not be capable 
of withstanding the large reactive 
displacement following loss of ex- 
citation. If the generator is quite 
small compared to the capacity of 
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Generator Loss-of-Field Characteristics 


Ree 


FIG 3—LOSS-OF-FIELD RELAY gauges generator terminal impedance, operates 
before unit slips first pole as magnetic field between stator and rotor weakens 


_~ Generator 
121230 


Negative Sequence 
Relay Characteristics 


iS 225 3 


4567890 


Time in Seconds 


FIG 4—MODERN TURBINE GENERATORS are capable of withstanding integrated 
1,°t of 30 without damage to rotor but should have negative-sequence relays 


the bus to which it is connected, 
system stability is not endangered 
by a loss-of-field accident. How- 
ever, if the generator is large com- 
pared to the bus capacity, the large 
reactive displacement may drag bus 
voltage down to so low a level that 
other machines lose stability. 
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For cross-compound turbine gen- 
erators, a separate loss-of-field relay 
should be used for each generator. 
This permits ready identification of 
the generator which has lost its ex- 
citation. 

Negative-sequence currents in a 
turbine generator produce a flux 
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which rotates at synchronous speed 
in a direction opposite to that of the 
rotor. This flux induces currents in 
the rotor teeth and wedges, and can 
seriously damage the rotor if the 
magnitude and time duration of the 
negative-sequence currents are suf- 
ficiently great. 

During unbalanced short-circuit 
conditions the amount of heating 
due to negative-sequence currents is 
proportional to the integral of the 
square of negative-sequence current 
with respect to time. Modern tur- 
bine generators are capable of with- 
standing an integrated I,*t of 30 
without damage, where I, is nega- 
tive-sequence current in per unit 
atid t is the fault duration in sec- 
onds. Machines subjected to faults 
resulting in I,*t between 30 and 60 
may suffer varying degrees of dam- 
age. For faults in excess of I,*t of 
60, serious damage to the rotor 
should be expected. Relays are 
now available to detect dangerous 
magnitude and duration of negative- 
sequence currents. 


Relay Should Trip Unit 


In view of the major damage which 
can result from excess negative-se- 
quence heating, it is recommended 
that all large turbine generators be 
equipped with negative-sequence re- 
lays. The relay should be arranged 
to trip the unit rather than to sound 
an alarm. A fault which results in 
excessive negative-sequence heating 
is usually detected by one of the 
first-line relays on either the gen- 
erator or the system. In this respect 
the negative-sequence relay may be 
viewed as a back-up relay. How- 
ever, none of the other relays is de- 


signed to protect against this ex-’ 


pressed condition, nor can the nega- 
tive-sequence relay serve as back-up 
for balanced faults. It seems proper, 
then, to consider this relay as first- 
line protection. 

If the turbine throttle or stop 
valves are closed while the generator 
remains connected to the system, the 
generator runs as a motor. As such 
it receives sufficient power from the 
system to supply friction and wind- 
age losses in the unit. The motoring 
power for a turbine generator is 
about 2 to 3% of the unit rating. 
The motoring condition does not 
endanger the generator. But there is 
excessive heating at the turbine ex- 
haust because of the lack of steam 
flow to cool the blades. The turbine 
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manufacturer should be consulted 
for the permissible motoring time of 
a particular unit. 

There is considerable variation in 
methods for protection against dam- 
age from a motoring condition. Be- 
cause safe motoring times are usually 
in the order of 1 min or longer, some 
companies (particularly those hav- 
ing older stations) depend upon op- 
erators to notice the condition and 
initiate corrective measures. Other 
companies use electrical reverse- 
power relays to detect the condition. 
They may use the relay to alarm or to 
trip or perhaps a combination of 
both. Many newer stations use aux- 
iliary switches on the turbine valves 
which trip the unit when steam flow 
is shut off. 

Our present recommendation is 
to use auxiliary contacts on the 
turbine valves, supplemented with 
an electrical reverse power relay. 

Because generator excitation sys- 
tems almost invariably are operated 
ungrounded, an accidental ground 
in the field circuit does not cause 
major damage. But a second ground 
would result in a short circuit, pos- 
sibly resulting in serious damage to 
the rotor. Accordingly, most com- 
panies use some means of continu- 
ous supervision of the field circuit 
to detect a ground. 


Grounds Hard to Detect 


There are two difficulties in at- 
tempting to detect field grounds. 
First, under normal conditions one 
spot near the mid-point of the field 
winding is at ground potential. 
Grounds near the mid-point are 
difficult to detect. Second, there is 
no assurance that the generator shaft 
will remain at exactly ground po- 
tential as it is insulated from ground 
by the bearing oil films. 

Although some schemes do not 
overcome the first difficulty, it ac- 
tually can be done quite simply by 
shifting the zero potential point 
of the field winding. This can be 
done by biasing one field terminal 
with a de potential, by applying an 
ac bias to one part of the field, or 
by means of a set of balancing re- 
sistors which can shift the normal 
zero potential point. The use of 
an ac bias is not recommended; 
the large capacitance of the field 
winding may cause injuries currents 
to flow continuously through the 
bearings and result in pitting of the 
bearings. 


Our present recommended sys- 
tem uses a sensitive dc relay with 
an integral set of balancing resis- 
tors, one resistor being non-linear to 
give a neutral point which shifts as 
exciter voltage varies during normal 
operation. 

The difficulty associated with in- 
sulation in the bearing oil film is not 
so easy to overcome. If the resist- 
ance of the oil film is very high, 
mone of the present detecting 
schemes works completely satis- 
factorily. The problem cannot be 
overcome by testing with the ro- 
tor at standstill, for centrifugal 
forces may be required to establish 
the ground in the field. A grounded 
carbon brush can be provided to 
ride on the shaft, but considerable 
brush maintenance may be involved. 
On existing machines, when oil film 
resistance becomes troublesome, a 
grounded copper strap can be 
touched periodically but momen- 
tarily against the shaft to assure that 
the oil film is bypassed. 


Back-up Relays Coordinated 


Back-up relaying can protect ei- 
ther the machine or the external sys- 
tem in event of failure of first-line 
protection on the machine or sys- 
tem. For purposes of this discus- 
sion it is assumed that the negative- 
sequence relay is applied as first-line 
protection. Back-up relays are co- 
ordinated with first-line relays on 
the basis of time. Their protective 
zone usually encompasses more 
breakers than do the first-line relays. 

The application and determina- 
tion of settings of back-up relays 
are usually more difficult than for 
first-line relays. Not only is it neces- 
sary to know the characteristics of 
the machine and system, but it is 
necessary to foresee the system 
emergency conditions which could 
call for the relay to operate. It is 
further necessary to know the op- 
eration of other protective devices 
under these conditions. 

Because the application of back- 
up relays depends so directly upon 
system conditions, no specific relay 
arrangement can be recommended 
which is suitable for all cases. How- 
ever, some form of back-up relaying 
is recommended, a _ voltage-con- 
trolled, over-current relay usually 
satisfying the requirements of most 
generators. 

Some companies preheat the ro- 

(Continued on page 169) 
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aluminum phase wires are insulated with heat-sealed vinyl 


| DISTRIBUTION—Design | 


A. A. HALL, JR, Engineer, Electric Distribution Department, Balti- 
more Gas & Electric Co, Baltimore, Md. 


Up to two years of experience with insulated, open- 
wire, 4-kv primary conductor with vertical spacers 
points to these advantages: 

1. Conductor and installed costs are significantly 
less than aerial cable. 

2. Making taps into energized lines is easy. 

3. Trouble is easy to locate and repair. 

Offsetting these advantages to some extent are limi- 
tations on the use of insulated, open-wire primaries 
and the need for higher poles. In-service experience 
with this new type of “cable” has been relatively slight. 
Nevertheless, confidence in the design continues to in- 
crease with growing use at Baltimore Gas & Electric Co. 

Operating experience with open-type cable has been 
excellent. From the first installation in February 
1955, about 87,000 circuit-ft have been installed. This 
consists of 45,000 ft of 3-phase, 6,000 ft of 2-phase 
(two conductors), and 36,000 ft of single phase. Most 
of this cable, which is in bad tree areas, has had many 
branches fall on it without damage or outage. 

Baltimore Gas & Electric has adopted this open-type 
cable as a logical step in its efforts to maintain high 
service reliability in the face of ever-increasing costs. 
An early step in this direction was the use of conven- 
tional, pre-assembled aerial cable on its 4-kv system 
in 1945. In older Baltimore areas, there is a combina- 
tion overhead-underground system. Although pole lines 
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Insulated Open Wire Cuts Costs 





SUSPENSION CLAMP for copperclad messenger is malleable 
iron fitting. Steel screw pins hold the insulated conductors 


Primaries with vertical plastic spacers are economical 
and afford easier tapping, trouble location and repair 


are not allowed on front streets, open-wire pole lines 
are permitted in rear alleys when voltages do not exceed 
secondary levels. Primary feeds are underground along 
main streets, transformer poles are in rear alleys about 
50 ft in from the main streets, and secondary buses 
extend along the alleys. 

Increasing loads presented the problem of relocating 
and/or adding transformers to reduce the length of 
secondary runs. Extension of the underground pri- 
mary would have been quite expensive and time consum- 
ing. As city ordinances permitted use of overhead cables 
which have effectively grounded, continuous, metal 
sheaths, it was proposed to extend the primary feed from 
the underground pole by means of shielded aerial cable. 
Although accepted, the proposal resulted in rather 
limited application. 


Storms Spur Use of Aerial Cable 


After several severe storms and hurricanes had 
brought heavy damage to suburban lines from trees 
and limbs, aerial cable was proposed for places where 
tree conditions were particularly bad. As performance 
of initial installations was very satisfactory, this use 
was extended. Non-shielded cable was adopted later 
for areas other than city alleys. 

To meet ever-mounting costs, a less-expensive con- 
struction was needed in bad tree areas. Messenger-sup- 
ported conductors and vertical spacer clamps were tried 
in early 1955. This open-type cable consists of a 
copperclad messenger and one, two, or three insulated 





101 









“ey, 


2. A 


me he . 





MDX. 7nd Bn hae ae 
Sy OSS 





Mh 


TRUCK-MOUNTED LADDER raised under circuit is one meth- 
od of installing spacers; use of bosun’s chair is another 
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DEADENDING is preferably vertical to retain benefit of 
messenger protection. Messenger is terminated on pole 
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conductors below it in vertical configuration. The mes- 
senger serves as neutral. The conductors are hung from 
the messenger with a two-piece plastic clamp. 

The spacing between conductors is 8 in. at tangent 
poles and 10 in. at angle poles. The clamp provides 
a 5-in. spacing between the first and second conductors, 
and 4 in. between the second and bottom conductor. 
Although only heat-sealed vinyl has been used as insu- 
lation to date, polyethylene, polyethylene with a PVC 
jacket, and butyl are being studied. 

An alternative arrangement of the plastic clamps 
gives the conductors a triangular configuration. Bal- 
timore G&E feels however, that the vertical arrange- 
ment is superior. The triangular configuration offers 
too tempting a site for “home-minded” birds and tends 
to allow easy buildup of ice or snow. Phase identifica- 
tion is positive with the vertical configuration. Read- 
ing from top to bottom, conductors are neutral, and 
C, B and A phases. 

On straight line poles a malleable iron aerial-cable 
suspension clamp for the messenger and steel screw 
pins with 4-kv, side-groove insulators are installed. At 
angles and deadends a 4-kv insulated clevis is used for 
the insulated conductors. At deadends, the messenger 
always is terminated on the pole. But the insulated 
conductors may be terminated on the pole in a vertical 
or on a crossarm in a horizontal configuration. Quite 
often deadending is horizontal, especially where the 
open-type cable joins an open-wire feeder. The ver- 
tical deadend is used wherever practicable to retain 
the benefit of messenger protection. 


Primary Taps In Fiber Conduit 


Primary taps to 3-phase transformers are run in 
2-in. fiber conduit to avoid crossing phases. The tap 
to a single-phase transformer may or may not be run 
in fiber conduit. When transformers are hung on cross- 
arms, it is convenient to first run the tap wire to the 
crossarm, the fuse box, and then to the transformer 
bushing. When transformers are bolted to the pole, 
use of a 2-in. fiber conduit affords a safe and con- 
venient method. 

Three methods, all of which might be improved, are 
used to install the open-type cable. The first involves 
running in the messenger, and sagging and clamping it. 
The insulated conductors are then attached to and 
pulled in with a “running board” which rides along 
the messenger on a pulley. One snatch-block for each 
conductor is used at each pole. Conductors are sagged 
an amount equal to 2% of the span length, and the 
vertical spacer clamps are installed at 35 to 45-ft inter- 
vals. 

The second method, used occasionally, is to pull 
in the messenger and each phase conductor separately. 
Once the conductors are pulled in, wire sagging and 
installation of spacers are the same as already described. 
In the third method, the messenger and conductors are 
pulled in simultaneously, a rather difficult procedure, 
particularly with 3-phase lines. To prevent excessive 
sag, Simultaneously and reasonably equal braking must 
be applied to the four reels. 

Spacer clamps are installed using any combination 
of three different methods. They may be installed from 
a ladder truck or aerial platform, by riding the messenger 
with a bosun’s chair, or by leaning a ladder against the 
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messenger. Field conditions dictate the procedure. 

Although methods of installing the open-type cable 
can be improved, relative costs of this design are attrac- 
tive. Two sizes of conductor are used—No. 2 and 3/0 
aluminum. These sizes are equivalent, respectively, to 
No. 4 and 1/0 copper open wire and 1/0 and 4/0 
copper aerial cable. In the accompanying table, con- 
ductor and installed costs of preassembled aerial cable 
are compared with open-type cable of two insulations. 
For new line construction, the costs for open-type cable 
would rise slightly, assuming the poles are 5 ft higher 
than those for aerial cable. 

Also tabulated is a comparison of the cost of install- 
ing preassembled aerial cable and open-type cable on 
an existing line. As the open type occupies more space 
than the aerial cable, it sometimes requires pole renewal. 
Thus, the assumption is made that all poles are replaced 
with 5-ft higher poles for the open type and that there 
are no pole replacements for the aerial cable. 

These comparisons are quite significant. When 
the convenience of hot-tapping and ease of repair are 
considered, they point up the reasons for the company’s 
interest in the open-cable design. 

While open-type cable costs are favorable, other fac- 
tors could dictate when and where this type of cable 
should be used. One important factor is improvement 
of service continuity of lines for which adequate tree 
clearance is unobtainable either because of lack of 
permission or too high a cost. The first approach to 
service continuity is respacing of conductors from 14 in. 
to 20.5 in. and increased tree trimming. When trim- 
ming is not practicable, use of overhead cable is con- 
sidered. : 

Once the need for overhead cable has been estab- 
lished, in the company’s appraisal, the choice lies 
between preassembled aerial cable and insulated open 
wire with vertical spacers. Where use of the open-type 


cable requires renewal of poles the use of conventional 
aerial cable is considered in order to obviate pole re- 
newals. With any type of overhead cable, a certain 
amount of tree trimming is necessary. If the cable must 
pass through branches, more trimming will be required 
for the open type than for the preassembled. If branches 
are overhanging, the amount of trimming would be the 
same for either cable. 


Location Determines Type of Cable Used 


Certain safety considerations must be made. If its 
use is contemplated on poles with higher voltage cir- 
cuits, the need for linemen to climb past the cable should 
be considered. If the cable must be installed at a high 
elevation it becomes more difficult to reach it with a 
ladder or ladder truck. Also, the position of open 
wires or existing crossarms in these or other locations 
may interfere with riding of the cable messenger to 
install spacers. In some of these cases the use of 
preassembled cable may be indicated. 

A definite appraisal of the operation or expected life 
of open-type cable cannot be made at present. How- 
ever, in addition to cost it offers several operating advan- 
tages over preassembled aerial cable because when 
energized it is easier to handle. Making connections 
and T-taps to preassembled aerial cable requires time 
and careful handling. On the other hand, this is no 
problem with the open type. The messenger and adja- 
cent conductors can be covered with line hose and a 
simple bolted connector can be installed easily and 
safely. Should trouble occur on the open-type cable, 
it can be located easily and repaired in minimum time. 

These considerations are quite significant and may 
be used as strong arguments to balance the fact that 
more pole space is required and that something less 
than full-voltage insulation is used on the open-type 
cable. 


Cost of Preassembled Aerial Cable Compared With Those of Open-Type Cable 


Open-Type Cable 


Preassembled Heat Sealed Open 
Aerial Cable Vinyl Polyethylene Wire 
Conductor Costs* 
1/0 copper or equiv................ 100% 32% 26% 12% 
4/0 copper or equiv................ 100% 31% 25% 27% 
Installed Costs, Excluding Poles 
1/0 copper or equiv...:.........-.. 100% 36% 31% 16% 
4/0 copper or equiv................ 100% 35% 30% 23% 
Replacement Costs on Existing Line** 
1/0 copper or equiv................ 100% 61% 56% 
4/0 copper or equiv................ ‘ 100% 52% 47% 


*—Includes conductors, minor materials (bolts, clamps, etc.) and crossarms in the case of open wire. 


**——While not always necessary, the assumption is made that all poles are replaced with 5-ft higher poles 
for open-type cable and no poles renewed for aerial cable. 
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Horizontal 


Horizontal earth boring has en- 
abled Consolidated Edison Co of 
New York to overcome many prob- 
lems associated with its daily task of 
installing electric conduits, gas, and 
steam lines. It is particularly use- 
ful when underground work must be 
performed on railroad right-of- 
ways. Evaluation of construction 
methods for 1955-56 shows that 
under railroad tracks boring costs 
were 25 to 60% lower than open 
trench costs. 

In the boring arrangement all 
pipes are rotated and propelled 
through the earth by a drill machine 
and a system of hydraulic jacks. A 
tri-cone rock bit, with tungsten car- 
bide teeth capable of cutting its 
way through rock, is welded to the 
lead end of the pipe. 

A feed pipe, mounted concentri- 
cally in the drill pipe and connected 
to the drill bit box, conveys a liq- 
uid slurry to the bit. This slurry, 
formed of a barium-sulphate com- 
pound, mixed with clay and water, 
is pumped to the head end of the 
pipe and through the bit as it is pro- 
pelled through the earth. The slurry 
lubricates the bit and bore hole, 
cools the bit, and acts as a vehicle 
to carry the rock chips and soil back 

OVERALL VIEW of boring pit and line of bore shows the bor- [0 the boring pit. At the boring pit 

ing machine in the pit and the drillhead in the foreground the contaminated slurry is sucked up 
and pumped to a vibrating shaker 
screen which separates spoil from 
slurry. The latter is recirculated. 

Con Edison now installs about 
12,000 ft per year of underground 
structures by this method. The work 
is spread over about 150 different 
jobs. Bores range from 1 to 30 in. 
in dia and from 30 to 334 ft in 
length. 

The accompanying illustrations 
show the procedures used recently 
in installing two 24-in. ducts under 
12 railroad tracks. Total length of 
the duct run was 240 ft. These ducts 
are for 138-kv, oil-filled, pipe-type 
cables. 

Each bore was completed in 
about seven 8-to-10 hr days. 





eee MACHINE in operation after 
new section of pipe has been welded. 
After the machine has moved forward 
the length of the pipe, it is backed up, 
and a new section welded in place 


TRANSMISSION—Construction 


Borer Saves on Duct Bank Costs 


BORING MACHINE is powered by a 200 hp diesel engine. PIPE IS IN POSITION for welding to drillhead. Alignment 
Torque of one million in.-lb is transmitted to pipe at 4 rpm tool on the pipe assures proper positioning when welding 


WORKMAN IS WELDING cleats to a pipe 
section. These cleats transmit the twist- 
ing action of the boring machine to the 
pipe. The gantry crane carries the pipe 
sections to the boring pit 


DRILL EMERGING into the receiving pit. 
Use of this method has resulted in 
greater accuracy in installing under- 
ground pipes and less difficulty in pass- 
ing through rock formations 





Fast Breeder Nears Completion 


© British reactor is being built primarily 
for research but 15-Mw of electrical energy 
will be a by-product 


J. H. M. SYKES, Bedford, England 


Soon to be added to Great Britain’s expanding nu- 
clear power program is a reactor of the most advanced 
type—a fast breeder. It is being erected in Dounreay, 
a remote site on the northern coast of Scotland. 

It is being built (and will be commissioned in April 
of next year) to provide experience in advanced reactor 
designs for Britain’s large nuclear power program. Its 
primary purpose is research, but as a by-product, 15-Mw 
of electrical energy will be generated. 

Basic purpose of the reactor is to breed or produce 
more fuel, while producing power. Uranium 235 (en- 
riched to a degree not disclosed) or plutonium will be 
the fuel in the core, and in a surrounding blanket of 
uranium 238 (or thorium, at a later stage) more fissile 
material will be produced than the amount “burned”. 

The core itself is enclosed in a stainless steel pot. It is 
claimed to be the most complicated piece of stainless 
steel fabrication ever produced. 
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It is 20 ft in height and 14 ft in dia. The double 
walls of the outer vessel are %4 in. and '% in. plate, 
with a % in. gap between them. This annular space 
will be used for gas-filling in connection with a leak 
detection system. Fabrication of the whole vessel 
was carried out to a limit of 0.1% in circularity, 
a remarkable achievement when shrinkage, which occurs 
during welding, is considered. 

Actual reactor core is made up of enriched uranium 
rods in niobium containers. The core is 21 in. in 
dia and 21 in. high and takes the form of a hexagonal 
prism. It is surrounded by 2,000 rods of natural ura- 
nium in vertical formation (the blanket). 

The alloy of sodium and potassium (NaK) used for 
cooling is liquid at room temperatures. It is pumped 
by electromagnetic pumps into the top of the reactor 
vessel and flows down over the core and_ blanket. 
There are 12 independent cooling units, each consisting 
of two primary liquid-metal circuits. These transfer the 
reactor heat to one secondary liquid-metal circuit, 
one sodium-steam heat exchanger, and one dump con- 
denser. 

For each of the units there is an independent supply 
of power from its own 120-kw diesel-generator. There 
are also six stand-by sets marking a total of 18 diesel 
generating units. 
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GENERATION—Design 


Schematic Arrangement of Reactor Plant 


Rotating Croney 


/ 


/ 


Charging and 
Discharging 
Mochine — 


Concrete Biologico 
Shield 


Sg 
‘off Paci 
Inner Neutron Shield yi -¥ 


il ae 


Reactor Vesse Core Blanket 


TWELVE INDEPENDENT cooling units remove the heat devel- 
oped in the core and blanket. Each unit has a separate 


A heavily-shielded charge machine has been devel- 
oped to charge and discharge the extremely radioac- 
tive fuel and breeder elements in the reactor core. The 
top section of the core is made up of a complex arrange- 
ment of graphite-filled shields and plugs. These. are 
arranged to rotate eccentrically, one within another, 
so that a limited opening in the inner shield can be 
made to serve the whole area of the core and blanket. 


Special Charge Machine Used 


The charge machine is lowered on to a seal door on 
the rotating shields and locked in position. The appro- 
priate plug is then rotated to expose the required 
element, which can be removed vertically. The charge 
machine is equipped with a cooling system to deal with 
the residual heat from the elements. No blanket gas 
can escape into the atmosphere of the sphere. 

Once the charging machine has removed it, the 
element is carried by the large rotary crane which serves 
all parts of the floor at the level of top of the pressure 
vessel, and is transported by remote control to the 
canning station at the side of the reactor vault, or to 
the concrete basement. 

Reactor control is achieved by moving 12 groups 
of fuel elements at the corners of the hexagon-shaped 
core. These “control elements” are held in a metal 
frame resting on a support arm within the liquid metal. 
Thus these elements can be raised into the heart of 
the core to increase reactivity, or else lowered below 
the core to shut down the reactor. In case of failure of 
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Containing Sphere 


Primary Heat Exchanger 
(Concentric Tube) 


Electromagnetic 


Sea 
_ | Water 
peat 
Exchanger 


L Turbine 


a Secondary Heat Exchanger’ d Condenser 
(Copper Bonded) 


Sea Water 


power supply. Sodium-potassium alloy is used in the pri- 


mary cooling circuit and sodium in secondary cooling circuit 


the 12 groups of control rod mechanisms there are 
three neutron-absorbing boron rods which can be 
dropped into the inner row of breeder elements. 

Reactor control is centered in a control room where 
automatic devices are arranged to shut down the reactor 
when any of the following circumstances occur: 

¢ Failure of pressure in the primary gas blanket. 

¢ High temperature in the center of the core. 

© Low flow of liquid metal coolant. 

¢ High neutron flux level. 

¢ Abnormally rapid rate of increase of neutron flux. 

The reactor pressure vessel rests on a concrete vault 
containing the primary coolant circuits and acting as 
the biological shield. The vault is in the form of a 
bowl 90 ft in dia, 45 ft. high and having 5-ft thick 
walls. Further shielding is provided around the re- 
actor vessel to prevent the secondary liquid coolant 
and the pipework within the reactor vault from becom- 
ing radioactive. 

The Dounreay containment vessel is 135 ft in dia 
and weighs more than 1,500 tons. The mild steel plate 
varies in thickness from 1 to 1% in. 

The sphere serves two purposes. It localizes the 
spread of fission products which could, conceivably, be 
released during operation. It is designed to control 
liquid metal fire. Any such fire would not increase 
the pressure by more than 18 psi or decrease it by 
more than 3 psi. 

Complete failure of the coolant system, the primary 
cause of an explosion, is guarded against, as mentioned 
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STAINLESS STEEL reactor vessel is 20 ft in height and 14 
ft in diameter. The vessel will rest on a concrete vault 


INSIDE VIEW of containment sphere shows top surface of 
reactor vault. Containment sphere is 135 ft in diameter 


TA we 


USE of 12 cooling circuits results in a structurally com- 
plex reactor vessel. Rotating shields are on top of vessel 


above, by the provision of independent power supplies 
for each of the 12 cooling circuits as well as the local 


utility feeders in reserve. There is also a thermal 
syphon system, requiring no external power, which 
enables a proportion of the heat from the reactor to be 
dissipated to atmosphere via a chimney stack. 

But if it be supposed that a million-to-one chance 
causes a complete failure of all these cooling provisions 
at the same time, there is still a certain safeguard against 
explosion which is inherent in the design of the core. 
The core design at Dounreay is such that whatever 
melting could conceivably take place, the core materials 
will run apart, thus avoiding the creation of a critical 
mass and a consequent explosive condition. 

Designers of this reactor admit that the potential 
instability of a positive temperature coefficient (in- 
creased reactivity with an increase in temperature) 
must be given serious consideration when fast breeders 
are used. But they feel that the meticulous care taken 
in designing the control system of this reactor forms 
a complete safeguard against the onset of unstable con- 
ditions; and as indicated above core design features 
will prevent explosive conditions from arising. 

The Dounreay fast breeder reactor itself is in the 
last stages of completion. The main mechanical work 
on the reactor pressure vessel, the heat exchanger sys- 
tems, the vault, and the sphere itself is virtually com- 
pleted. The extensive fuel element preparation labora- 
tories, the powerhouse for the diesel generators, and all 
the auxiliary buildings and plant, except the steam 
turbine, are practically ready for use. 





Now you can accurately measure 
residential loads to 200 amperes 
with this one watthour meter 





General Electric 
I-G6O Meter Offers You 
True “On-line” Accuracy 
All the Way to 200 Amps 





for your residential loads today and in the future 


FOR YOUR SINGLE-PHASE RESIDENTIAL LOADS, the 
new Class 200 I-60 watthour meter by General Electric 
gives you “on-line” accuracy at both light and heavy 
loads. This remarkable new meter was designed spe- 
cifically to meet the expressed needs of metering men 
for a single-stator meter capable of accurately measur- 
ing loads up to 200 amperes with a metering invest- 
ment no greater than for existing Class 100 meters. 


PROVEN ACCURACY, UP TO 200 AMPERES, is shown 
by the “on-line” load curve of the I-60 meter. The out- 
standing characteristic of the I-60 meter is its “on-line” 
performance at the Class 100 meter test currents of 1.5 
and 15 amps, as well as at the Class 200 test currents 
of 3 and 30 amps. And at a full 200 amps it stays within 
three-quarters of one per cent. This superior perform- 
ance of the I-60 is unequalled in the history of metering. 


YOUR METER INVESTMENT IS PROTECTED, now and in 
the future, by the low inherent cost of the I-60 Class 
200 meter—an inherent cost no greater than existing 
Class 100 meters. A revolutionary new, lightweight 
stator, simple and efficient, contributes to the outstand- 
ing accuracy of the I-60 meter. This stator design al- 


lows you to benefit from substantial savings in con- 
struction and materials selection. With the I-60, you 
protect your important metering investment by getting 
a Class 200 meter genuinely no more costly than pres- 
ent Class 100 meters. 


TIME-PROVEN ADVANTAGES OF MAGNETIC SUSPEN- 
SION—a General Electric development — give you 
greater sustained accuracy, freedom from bearing re- 
placement, and virtually eliminate tilt-error problems. 
Only G-E meters with magnetic suspension bring you 
these benefits. 


Whether you prefer Class 100 or 200 meters, General 
Electric has a meter to meet your 

needs. Ask your G-E Apparatus 

Salesman or Representative for all 

the facts on the new I-60. Write for 

bulletin to General Electric Co., Sec- 

tion 621-11, Schenectady 5, N. Y. 
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NOW FROM GENERAL ELECTRIC 


NEW Class 200 I-60 meter 
is inherently no more costly 
than present Class 100 meters 


UNIQUE NEW STATOR CUTS MATERIAL COSTS IN CLASS 200 I-60 METER 


A revolutionary new, lightweight stator design is in- 
corporated in the I-60 meter, making its inherent cost 
equal to existing Class 100 meters. Comparing this I-60 


NEW I-60 OFFERS MAGNETIC SUSPENSION 
AND OTHER I-50 METER FAMILY BENEFITS 


The benefits of magnetic suspension—a General Elec- 
tric exclusive—are yours in the I-60 meter. With mag- 
netic suspension, G-E Class 100 and 200 meters offer 
greater sustained accuracy, freedom from bearing re- 
placement, and virtual elimination of tilt errors. Other 
I-60 features time-proven in the I-50 meter family are 
corrosion resistant finishes, coordinated insulation, and 
easy-to-read faceplate. 


For complete details on Class 100 and 200 meters con- 
tact your G-E Apparatus Salesman or Representative 
or write General Electric Company, Section 621-11, 
Schenectady 5, N.Y. 


stator to conventional Class 200 designs, there are sub- 
stantial savings in copper and iron. Compromises in 
core designs and materials are eliminated by the sim- 
plified current coil and magnetic isolation of current 
and potential electromagnets. Spacing the potential- 
return laminations away from the current core elimi- 
nates undesirable intermingling of potential and cur- 
rent fluxes. Thus each electromagnet can best perform 
its measurement task. 

The new current coil design is very simple compared 
to conventional split-coil designs found in other Class 
200 meters. The elimination of current splitting mini- 
mizes error torques, inherent temperature errors, po- 
tential circuit losses, and undesirable effects on the 
phase angle of the potential flux. The new I-60 current 
coils are not fastened to the current core. Their new 
location and configuration permit optimum alignment 
of terminal blades in socket clips without affecting 
calibration. This creative engineering makes possible 
the I-60 meter’s unprecedented accuracy all the way 
up to 200 amperes. 


Progress /s Our Most /mportant Product 
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GENERATION—Maintenance 
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Pyrites Discharge Operation Improved 


R. G. ELLIS, Maintenance Foreman, Muskingum River Plant, and 
K, L. GRUBB, Master Maintenance Man, Ohio Power Co, Beverly, 
Ohio 


The simple modification illustrated has eliminated the 
difficulty formerly experienced in keeping the pyrites 


Y"-20 NC Top 
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discharge gates under Muskingum River plant’s 16 pul- 
verizers in proper operating condition. 

Some 24 man-hours (average) were required each 
week for maintaining the pyrites mechanisms, along 
with additional labor for cleaning up dust and debris 
from the mechanisms’ faulty operation. Furthermore, 
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Pyrites Discharge Operation Improved 
(Continued from page 111) 


the pulverizers’ efficiency was reduced by leakage of air 
and coal through the pyrites discharge gates. 

The pyrites from each pulverizer discharged through 
a hopper with double air-operated sliding gates into a 
sluicing trench. To discharge pyrites, a single stroke 
of the air-operated piston first closes the upper gate 
which seals the pulverizer from the pyrites hopper and 
then opens the lower gate, permitting the accumulated 
pyrites to drop into the sluicing trench. There water 
jets flush the discharge into a storage tank. 

After the pyrites hopper had been emptied, the piston 
first closes the lower gate and then opens the upper one, 
restoring normal operating conditions. 


The bottom gate caused most trouble. The metal- 


DISTRIBUTION—Construction 


» pins. 


to-metal sliding surfaces invariably became bound and 
galled, causing leakage from the pulverizer, or shearing 
of drive-assembly pins that made the mechanism in- 
Operative. Moreover, the dirt and water that blew up 
from the sluicing trench onto the rack-and-pinion drive 
for the lower slide gate eventually led to shearing of 
This constant breakage and leakage caused the 
difficulties. 

On eight gates these problems have been eliminated 
by substituting a cam-actuated hinged gate for the lower 
sliding gate. The cam is operated by the same air pis- 
ton actuating the upper gate, so that proper sequence of 
operation and positive closure are assured. The new 
gate falls open when released by the cam which closes 
it after the discharge cycle. In the closed position the 
cam presses the hinged gate against a rubber-faced 
gasket. 

For four months modified gates tried on eight pul- 
verizers have given maintenance-free operation. Fabri- 
cation and installation of the cam-operated gates take 
42 man-hours each, or 512 man-hours when applied to 
all 16 pulverizers. Compared with the previous main- 
tenance of 16 pyrites gates, such modifications would 
pay for themselves in less than five months 

512 X 12 ; 
(a x 24 ~ 4.92), 
particularly when the cost of spare parts under the 
old method is considered. 

After the pay-off period, the savings in maintenance 
man-hours and associated expenses will be consider- 
able, according to present expectations. 


Special Trailer Facilitates Moving Digger 


RICHARD S. HUNTER, Kansas Power & 
Light Co, Topeka, Kan. 


An all-metal trailer simplifies 
loading, unloading, and moving a 
small trencher for Kansas Power & 
Light Co. The trailer stands 10 in. 
off the ground and has two steel 
ramps hinged near the ends. 

One man can load the trenching 
machine on the trailer as_ the 
trencher is powered to pull itself 
up the ramps. Once loaded, the ma- 
chine need not be chained or tied 
down as sides of the channel-steel 
runners hold it in transit. 

Use of trailer does not tie up a 
truck for the loading operation and 
offers a safety advantage in that 
workers do not need to lift the 
heavy machine. The trailer was de- 
signed by Norman L. May. 


(More How To on page 116) 
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General Electric engineers to confirm 
Dresden reactor design data in critical assembly 


At the General Electric Vallecitos Atomic Laboratory, 
design computations for the core of the 180,000-kw 
dual-cycle Dresden boiling water reactor will be con- 
firmed with a critical experiment. General Electric 
is building the reactor for Commonwealth Edison 
Company’s Dresden Nuclear Power Station. 


In this nuclear mock-up of the Dresden core, 
engineers and physicists will study the critical geom- 
etry of the core lattice and various fuel and control 
rod arrangements. Future work will include studying 
the effect of temperature and voids on reactivity. 


aa ae PS ny 
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Performing critical experiments to confirm design 
data is an essential and cost-saving step in the de- 
sign and development of nuclear reactors. Research 
such as this is another example of General Electric 
engineering leadership in the field of atomic energy. 
Atomic Power Equipment Department, General 
Electric Company, San Jose, California. 196-8 


Progress /s Our Most Important Product 
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2/3 ACTUAL SIZE 


Shows 
one scale 


at a time 


G-E Hook-on Volt-ammeter 
Helps Avoid Reading Errors 


RANGE AND SCALE of this G-E in- 


strument show simultaneously by 
simply turning the fingertip control 
knob. Seeing only one range and scale 
avoids reading errors. 

SCREW-IN VOLTAGE LEADS and re- 
cessed terminals provide maximum pro- 
tection for the operator. Voltage leads 
cannot be pulled out accidentally. 
WIDE RANGES ARE AVAILABLE in both 
models of the G-E hook-on volt-am- 
meter. Ranges of the AK-4 model are 


0-10/30/100/300/800 amperes and 0- 
150/300/750 volts. The AK-5 ranges 
are 0-5/20/80/350 amperes and 0-150/ 
300/750 volts. The wider range AK-4 
model has a pointer-stop for accurate 
checking of surge readings. 


FOR FURTHER INFORMATION, write 
Section 582-11, General Electric Co., 
Schenectady 5, New York and ask for 
bulletin GEA-6292, or contact your 
nearest G-E Apparatus Sales Office 
or Distributor. 
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DISTRIBUTION—Testing 


(How To continued) 


Hot-Line Tools 
Get Moisture 
Register Test 


V. W. BRUST, J. H. CAMPBEIL, Doble 
Test Engineers, Appalachian Electric 
Power Co., Roanoke, Va. 


A moisture register which has 
replaced Doble tests on hot-line 
tools used on the Appalachian sys- 
tem, measures the moisture con- 
tent in depth. In this it contrasts 
with the former tests which meas- 
ured the resistance across the tool’s 
surface. 

The register consists of a high- 
frequency oscillator along with a 
meter which responds to grid-cur- 
rent changes due to losses in the 
dielectiic under test. The register 
reads moisture penetration to a 
depth of % in. and consequently is 
suitable for testing hot-line sticks 
with the heaviest plastic coating. 
It is portable, convenient, safe, and 
operates on a self-contained battery 
pack which makes it independent 
of the 10-kv supply furnished by 
the test set. The new test does not 
mar the stick as sometimes happened 
when the flexible collars of the old 
tester became frayed and rough. 
Its cost is $150 F. O. B. 


Reduces Resistance 


Moisture in hot sticks reduces 
their resistance and thereby increases 
their leakage current. Keeping hot 
sticks dry minimizes serious cur- 
rents and the startling sensations 
which could bother linemen in the 
use of these tools. Leakage current, 
rather than the danger of flashover, 
is the primary reason for testing hot 
sticks for moisture. 

Most districts on the Appalachian 
system formerly depended on their 
Doble-test engineers for the testing 
of hot-line tools during the routine 
testing of other equipment. The 
tester could be used only with the 
regular test set. 

As the system expanded, the test- 
ing load increased proportionately 
and the interval between routine 


(Continued on page 120) 
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PROPER CIRCUIT EQUIP MENT is a “must” for any 
well-lighted street, and the full line manufac- 
tured by G.E. meets all system requirements. 


Reliable, job-matched control equipment backs 
every General Electric street lighting system 


In the over-all solution to your street 
lighting problems, the matter of proper 
control and protection is a major con- 
sideration. And General Electric is pre- 
pared to meet your exact needs with a 
full line of modern, dependable, efficient 
circuit equipment. 


Selection of control equipment de- 
pends on such factors as type of light 
source, use of series or multiple circuits, 
whether overhead or underground wiring 
is available, etc. For each combination 
of these and many other factors, General 
Electric engineers have both the equip- 
ment and experience to develop control 
systems exactly suited to your job. 


And because General Electric is a 


full-line street lighting manufacturer— 
not restricted to one type of system—the 
advice you get will be impartial—based 
on engineering and economic facts! 


VISION-ENGINEERED SYSTEMS 


Let G.E. help your street lighting pro- 
gram on a vision-engineered system 
basis. On every lighting project, regard- 
less of type or size, General Electric 
offers you: 


PROJECT RESPONSIBILITY—one source 
of supply for all your street lighting 
needs. This includes complete lines of 
filament, mercury, and fluorescent lumi- 
naires as well as control equipment. 


COMPLETE ENGINEERING ASSISTANCE— 
expert start-to-finish aid from field and 
factory lighting specialists. 


RESEARCH LEADERSHIP—the industry’s 
newest and most complete laboratory, 
development, and proving facilities are 
located at General Electric’s ‘Outdoor 
Lighting Center of the World” in 
Hendersonville, N. C. 


Get the full vision- 
engineered system 
story from your near- 
est Apparatus Sales 
Office or authorized 
agent! General Electric 
Co., Schenectady, N.Y. 


452-168 


VISION-ENGINEERED STREET LIGHTING SYSTEMS 
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For a given application, there are usu- 
ally one or more cables that may fill the 
need. And from General Electric’s com- 
prehensive line you can select the one 
cable that will hit the bull’s-eye for you. 





The importance 
: of accuracy 
in cable selection 


Today, selection of the best wires and cables for your 
particular needs demands that a wide variety of factors be 
considered, ranging from standard requirements such as 
flame-resistance, heat-, moisture-, and weather-resistance— 
to special constructions which withstand vibration, the 
electromagnetic effects of adjacent power cables—even the 
effects of atomic radiation. 

tm General Electric has developed hundreds of cables for 
just about every possible application. Thus, General Electric 
engineers are never limited to one wire or cable for a given 
job but can suggest the most efficient and economical solu- 
tion for the particular situation. 

This is one of the important reasons why many electric 
utilities and industrial plants work with General Electric 
wire and cable engineers in planning their electrical expan- 
sion and modernization programs. Another reason is General 
Electric’s knowledge of the requirements of other basic 
components of power distribution systems—transformers, 

ar aa, yl hi (Ose aici load centers, switchgear, etc.—the knowledge that the right 
cable plays an important part in satisfactory system 
+l performance. 

All this adds up to experience that can benefit you. Take 
advantage of it the next time you have a cable selection 
problem. For information on your specific wire and cable 
application or selection problem, see the G-E wire and 
cable specialist in your locality or write 
Section W197-927, Wire and Cable Depart- 
ment, General Electric Company, Bridge- 
port 2, Connecticut. 


, Progress /s Our Most Important Product 
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ANNOUNCING 


THE NEW 20040 SERIES 


200 AMPERE SOCKETS 


Cat. No. 20040. 
No By-Pass 


Cat. No. 20440-M 
with Manual By-Pass 
Covers Removed 


LOWER PRICED 
POSITIVE CONTACT JAWS 


’ LOW TEMPERATURE RISE 


EASY TO INSTALL METER 


With manual or automatic by-pass or 
without by-pass. Automatic by-pass op- 
erates when meter is installed or re- 


moved. 


Terminals for 4/0 are suitable for copper 
or aluminum wire; with either maximum 
diameter screws with specially cupped 


ends or with pressure plate type screws. 
For 4-5-6-7 terminal meters. 


Copper parts are tin-plated, steel parts 


cadmium plated. 


Live parts are mounted on heavy porce- 


lain bases. 


Fifth or sixth terminals can be added in 


the field. 


Boxes are of galvannealed steel or 
aluminum for surface or flush mounting. 


Over-size boxes available for under- 
ground services. Extra long boxes avail- 


able for special requirements. 


ANCHOR MANUFACTURING CO. 


ow 


NEW HAMPSHIRE 








Test For Moisture 
(Continued from page 116) 


Doble tests lengthened in many cases 
to four years. This interval between 
tests is not too long on some equip- 
ment, when the test engineer grades 
the equipment to allow for it. But 
between hot-line tool tests, it is nei- 
ther realistic nor in accordance with 
the AGE Safety Manual. 


Eliminates Waiting 


Hot-line tool tests are now inde- 
pendent of the availability of the 
specialized Doble equipment for 
medsuring watts lost across 4-in. 
intervals. 

Hot-stick tests no longer have to 
wait for the routine testing in the 
district. A two-year comparison of 
the old and new tests revealed some 
interesting facts. 

When plastic-coated hot sticks 
were tested by the old method, 
“Good” readings could be obtained 
regardless of the condition of the 
wood underneath. As long as the 
plastic covering was not punctured, 
watt-loss readings remained very 
low, and the sticks were considered 
“Good.” 


Dial Reading Used 


The original moisture registered 
has a color-coded dial green for 
safe, yellow for caution, and red for 
unsafe. It was used for eight months 
by different engineers for testing 
some thousand sticks in various dis- 
tricts. 

The erstwhile limit of 1-w loss 
across two 4-in. intervals of a hot 
stick was reduced to 0.7 w to in- 
crease the margin of safety. So that 
readings could be correlated, most 
tests were on varnished sticks, as 
the old tester was not considered ac- 
curate on those covered with plas- 
tic. 

First tests indicated that this 
moisture registered, while too cri- 
tical for field work, could be used 
for laboratory tests on new wood 
at the factory. A small percentage of 
hot sticks which tested “Good” on 
the stick tester, read “Caution” on 
the moisture register, despite the 


’ revised watt-loss limit on the former. 


A dial reading from 1 to 50 was 
substituted for the color-coded dial 
when two more instruments were or- 
dered. 

(Continued on page 124) 
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e CAPACITORS 


Unmasking a safe ground 


Capacitors should be grounded to make them safe. Ask 
any lineman who has brushed against ungrounded equip- 
ment 25 feet up a pole—he'll tell you! 


General Electric solves the problem of positively ground- 
ing 50-kvar capacitors by a simple step in finishing. The 
mounting hole area is masked during painting and the mask 
stripped off afterwards to leave clean, unpainted metal 
on the bottom of the bracket. The capacitor practically 
qrounds itself as soon as it is mounted in a rack. 


The ground is permanent, too. Corrosion won't foul the 
metal-to-metal contact. 


Want to know more? Your G-E Apparatus Sales Engineer 
will welcome your capacitor questions. Or write to 
General Electric, Section 445-3, Schenectady 5, New York. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 





CRESS ‘ . ‘ 
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CUSTOM-DESIGNED CONTROL CONSOLES, like this one, place complete control 
at the operator's fingertips. He can set low and high limits . . . schedules . . . choose 
fringe or fringe-plus-sustained control action . .. take over on manual control in an 
instant. On station control consoles, he can set up incremental loading schedules for 
individual generators, based on cost-loading curves. Literally unlimited variations are 
possible, depending on the requirements of the particular installation. 
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NEW! 
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electronic control for 
system load and frequency 


Here’s the fast, accurate, all-electronic way to regulate network interchange 
. .. system load dispatching . . . generation of individual units in stations. 
Features of this new Honeywell control system include: 


@ Continuous, accurate, high-speed control 

e@ Fringe or sustained type control 

@ One control channel for each station 

@ Loads according to any predetermined economic loading schedule 
e@ Transmission line loss compensation 

@ Low installation cost 

@ Readily expanded system 

@ Control unaffected by phase shift 

@ Interconnected systems control 

@ New tube-less, contact-less governor motor actuator 
@ Generation change rate limiting 

@ Small space requirement in dispatcher’s office 

@ No control components in recorders 

@ Newest electronic components and feedback servos 


Ask your nearby Honeywell field engineer to discuss your system’s 
requirements. Call him today . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
Wayne and Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
Pout in Conttiols 
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“He Has Nine Lives’ 


.. but for long collector life 


THE CED new 5 RWS 


Aerotec’s latest development in the field of erosion 
resistant dust collector tubes is unique. 


Aerotec engineers proved, by accelerated tests under 
erosive conditions many times greater than normally 
encountered, that of all metals tested, white cast iron 
assures maximum resistance to abrasion. 

These tests are substantiated by actual installations. 
They now establish the Aerotec 5 RWS collector with 
white iron tubes as the ultimate in long life and sus- 
tained high efficiency in the field of mechanical 
collection. 

If your dust collection problem requires top mechan- 
ical efficiency, discover the assurance of highest per- 
formance and long life possible only with an Aerotec 
5 RWS. Call or write our Project Engineers today. 
They are ready to help you solve your dust control 
problem. 


Test For Moisture 
(Continued from page 120) 


Nearly two years of comparative 
testing have established that 15 
on the numerical dial of the mois- 
ture register corresponds with 0.7 w 
on the old stick tester. All sticks, 
varnished or plastic coated, reading 
15 or less on the dial are considered 
safe. 

In the original comparison, test 
engineers were led astray occasion- 
ally by sticks with spotty moisture 
penetration. Hot sticks in very damp 
weather absorb moisture readily 
where there are breaks in the protec- 
tive coating. Near a break a mois- 
ture register reads the moisture con- 
tent of this small area, but this small 
area hardly influences the stick 
tester reading. Both tests, however, 
checked very closely and could be 
correlated when the stick was ac- 
tually wet. 

As the penetration range of the 
moisture register is % in., large- 
diameter sticks are checked on both 
sides. This procedure applies also 
to sticks showing signs of poor stor- 
age or rough usage, such as long 
switch sticks stored in metal pipes. 
A stick usually tests bad after stor- 
age in a pipe which leaks, as water 
usually runs the entire length of 
the pipe. Ncrmally, sticks of aver- 
age diameter, when well stored and 
cared for, are tested on one side 
only. 


Punches Program Steel Mill 


What is believed to be the first 
card-programmed control in the 
steel industry was recently installed 
at Allegheny Ludlum Steel Corp’s 
Brackenridge Works. The control 
was installed on a reversing rough- 
ing mill and is used in the produc- 
tion of electrical steels. 

The system is said to control 15 
programmed passes from a single 
card at accuracies of approximately 
1/100 of an in. The punched card 
data presets an electronic counter. 
Pulses from a magnetic pickup- 


toothed transducer are compared 
with preset data. The error signal 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in 38 principal cities) drives the screwdown control. 


Canadian Affiliates: T. C. CHOWN, LTD., 1440 S. Catherine St. W., Montreal, Que. Maximum opening is 9.99 in. with 
Ramee settings at intervals of 0.01 in. 


THE AEROTEC CORPORATION | Maximum screwdown speed is 


Greenwich, Conn. | 40 in. per minute. 
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News about 


B.EGoodrich Chemical - =atera: 


For a lifetime of adequate wiring... insulation of Geon 


UILDING wire insulated with 

Geon polyvinyl materials is 
playing a prominent role in today’s 
adequate wiring movement for 
homes and buildings. And for good 
reason. 

These materials have exceptional 
properties that give TW building 
wire many desirable features: smaller 
overall wire diameters are possible 
because of improved insulating 
ability; permanent fire resistance; 
resistance to acids, oils, alka- 
lies, dampness, fungi and voltage 


breakdowns. Since Geon polyvinyl 
materials have exceptional aging 
characteristics, insulation main- 
tains strength and flexibility. 
Owners like the safety and de- 
pendable service these “Geon- 
insulated” wires provide through the 
years. Contractors prefer them for 
their good flex, clean stripping qual- 
ities, toughness, abrasion resistance 
and the ease with which they pull 
through studs, joists and conduits. 
For information write Dept. GE-3, 
B.F.Goodrich Chemical Company, 


3135 Euclid Avenue, Cleveland 15, 
Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


B.F. Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


BEGood rich ceon potyinyt materials - HYCAR American rubber and latex - GOOD-RITE chemicals and plasticizers - HARMON colors 


ELECTRICAL WORLD e@ September 16, 1957 


125 








Helping the industry 


meet its growing loads 


New economic dispatch 


computer can save $50,000 


annually per thousand 
megawatts generated 


Here’s a machine that shows you how to save money, quickly. 
The new Economic Dispatch Computer, by Westinghouse, 
does these three big jobs: (1) drastically simplifies dispatching, 
(2) determines economic power generation loading, and (3) gives 
you substantial generation and transmission savings . . . savings 
average $50,000 annually per thousand megawatts of generation 
over any other method of dispatch. 


Dispatcher’s problems are becoming more and more complex 
because of greater demand on existing equipment, and higher 
integration of whole systems. Now, the Westinghouse Computer 
determines the most economical output of all generating stations 
in a power system —precisely, automatically. It specifies the 
correct spread of total load among those stations. Over-all, 
this means simplifying the dispatcher’s problems, relieving him 
of many time-consuming operations, and assuring a more re- 
liable economic dispatch. 


At every hour of the day and night the computer keeps track 
of fuel cost, unit efficiency, in addition to transmission losses 
—every basic component of power cost. Transmission losses, 
for example, can now be determined with pin-point accuracy in 
terms of power generated at each station. Also eliminates the 
task of compiling loss curves. All production costs are computed 
automatically in a matter of seconds. J-97197 


you cAn BE SURE...1F ITS 


Westinghouse 
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1. Amplifier drives the motor which com- 
putes the correct power for each station. 
2. Control panel with pushbuttons to se- 
lect station units for cost metering. 3. 
Dial to show amount of power each 
station should carry for the most 
economic dispatch. 


Unique advantages of the 
economic dispatch com- 
puter manual or automatic 
operation 


Designed for rapid and easy operation 
. as integral part of the central 
dispatching office. 


Most economical generation for all sta- 
tions . . . is indicated simultaneously. 


Easily adjusted mechanical stops on 
dials . . . toset maximum and minimum 
generation for stations. 


Cost-metering servomechanism will 
show . . . incremental cost of delivered 
power, incremental worth of available 
power, and incremental station produc- 
tion cost of any station. 


Power-metering servomechanism will 
show . . . total power, or power of any 
individual station. 


Each generating unit has many cost 
curves ... available at the turn of 
the switch. 


Relative cost factor dial . . . provides 
multiplying factor for cost curves to 
adjust for. varying fuel costs. 


Transmission loss coefficient . . . set in- 
to locked potentiometers which are 
mounted on ‘‘cards” to facilitate re- 
moving and resetting. 


The first Westinghouse Economic Dis- 
patch Computer is now in operation at 
a large eastern utility. 


For ‘assistance in the application of this 
revolutionary new equipment, get in touch 
with your Westinghouse representative or 
write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pa. 





SELLING 


STREET LIGHTING 


IP&L Lights Parks, Streets in Annual Program 


J. D. BLYTHE, Director of Area and Mar- 
keting Development, Indianapolis 
Power & Light Co, Indianapolis, Ind. 


In the period between 1945 and 
1952 modern lighting had been in- 
stalled in a few of Indianapolis’s 
parks and boulevards, but the ma- 
jority of them in the city were lighted 
with old-style ball globes between 
1915 and 1925. 

Early in 1953 officials of the In- 
dianapolis Park Department met 
with people from Indianapolis 
Power & Light Co to discuss the 
tentative costs of replacing obsolete 
park and boulevard lighting. Shortly 
thereafter, a meeting was held with 
the Board of Park Commissioners 
to discuss the same subject. As a 
result of these discussions, the Board 
ordered lighting installed in four 
parks and four boulevards during 
1953, totalling 108 lights. 

In late 1953, similar discussions 
were held to outline a boulevard and 
park lighting program for 1954. 
Modern street lighting went into 
six other boulevards that year; these 
jobs added up to 277 more lights. 

In 1955 and 1956 the Board of 
Park Commissioners ordered mod- 
ern lighting for six parks and eight 
boulevards. These installations cov- 
ered eight miles and required a total 
of 783 lights. 

Up to the present, a total of 
1,851 lights have been installed on 


BEFORE botblevard and park lighting program went into AFTER lighting modernization, the boulevard took on a 


effect in Indianapolis, Burdsal Pkwy looked like this ... face-lifting resulting in greater traffic, pedestrian safety 
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UNIVERSITY PARK in downtown Indianapolis became a showplace for night- 
time visitors following the street lighting installation by IP&l 


21 miles of boulevards and 595 
acres of parks. 1,119 obsolete 
lights have been replaced in this 
modernization program. 

Public and official reaction to the 
program has been very favorable. 

In January 1956, the Indianapolis 
Park Department took over Uni- 
versity Park from the State of In- 
diana. The Park Commissioners im- 
mediately approved a job to be done 
in University Park. The lighting 
job was a good one (see illustra- 
tion). Here’s what the Indianapolis 
Sunday Star Magazine had to say 
about it: “The grass is as green as 
it is in the daytime, and there are 
no lurking shadows. The downtown 


pavement-surrounded park stands 
high in the nation as a metropolitan 
beauty spot.” 

Said A. J. Thatcher, Director of 
Public Parks and Recreation, “Our 
department is gratified by the fine 
cooperation and quick installation 
of modern lighting in University 
Park . . . the park is now well po- 
liced and through our modern light- 
ing many of our Indianapolis citi- 
zens derive benefits from it to which 
they are entitled. . . . From the 
standpoint of our over-all program, 
it has helped the city administration 
as a whole curb juvenile delin- 
quency...” 

(More Selling on page 140) 


ay 
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CUT-AWAY VIEW OF 
VICTOR NO. 729 
EEI-NEMA 58-7 

APPARATUS INSULATOR 


BUILT TO TAKE A BEATING! 


VICTOR Stacking Units are engineered to withstand 
extreme service conditions, Starting with proven design, 
VICTOR Apparatus Insulators are manufactured and 
tested with the industry’s most modern equipment. 
Purified Porcelain, coated with scientifically fitted 
glaze, gives these insulators maximum strength and 
service life. Utmost precision of manufacture and accu- 
rate alignment are attained by assembling shells with 
cap and pin in tempered, cast iron jigs. Components are 


carefully joined with a premium grade of insulator 
cement. Each insulator is tested mechanically, then 
subjected to vigorous high frequency and 60-cycle flash- 
over. They are designed to withstand steep front im- 
pulse waves in addition to the normal 1.5 x 40 standard 
impulse wave. 

Accuracy, ruggedness and exceptional service characterize 
VICTOR Apparatus Insulators. You just can’t buy better stacking 


units—at any price! 


‘ 


Vlething beals- Poreelain, FOR ELECTRICAL INSULATORS! 


VICTOR INSULATORS DIVISION 


I-T-E CIRCUIT BREAKER CoO., INC. 
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Transformer 
loss ~~ 
Compensator 


ou 
Saves Honey! 


BECAUSE it provides an accurate 
means of measuring the energy 
and demands of high-voltage serv- 
ices at the low-voltage side of the 
power transformers. 


This installation at 2.3 kv saved about 
$2600 compared with 34.5 kv metering; it 
saves about $5500 over metering at 69 kv. 


THE TESCO compensator adds to the registra- 
tion of the watthour meter an amount equal 
to the sum of the iron and copper losses of 
the transformer bank. It may be used with 
practically any type of watthour meter and 

- importantly . . . no changes are made 
in the meter itself, either structurally or in 
adjustments . . . It is produced in two and 
three element types for use with two-element 
or three-element meters on any type circuit. 


Some of the Users... 
Phila. Electric Co. Penna. Power & Light 
Co. Texas Power & Light Co. U. S. Bureau 
of Recl. Public Service Co. of New Hamp- 
shire. Utah Power & Light Co. Northern 
States Power Co. 


Get your book now. 
FREE 


Detailed information 
on operction, instal- 
lation, applications. 
Write for Bulletin 
NO. 63-A. 


EASTERN SPECIALTY Co. 


PHILADELPHIA 40 ane 


| 





SELLING 


(Continued) 
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HEATING AND COOLING ELECTRICALLY 


TIME CONTROL SWITCH, operated by author, drops voltage from 240 to 120 v 
during peak period. Heating demand is thus limited to an estimated 9 kw 


Kwhrs Heat School in 8,200 Degree-days 


C. W. BERGLUND, JR., Manager, Taylor 
County Electric Cooperative, Medford, 
Wis. 


Experiments with electric heating 
at the Clear View school in Taylor 
County, Wis., have proved success- 
ful enough to cause local school 
boards to consider it for other new 
schools. 

The Clear View school house 
measures 42 ft x 70 ft, and contains 
two 23 x 32 ft classrooms. Some 
35.4 kw of ceiling cable plus two 
units heaters in fresh air intakes, 
rated at 8.04 kw each, are con- 
trolled by a time switch that reduces 
voltage from 240 to 120 v between 


Month- Year 
September, 1956 
November 


December 
Seemery, F087 6 


. Days 


5:00 pm and 8:00 pm, the time of 
system peaks. This reduces heating 
demand during this period to an 
estimated 9 kw. For this, the heat- 
ing service is provided at a special 
rate of 1.5¢ per kwhr. Total cost 
for the 1956-1957 heating season, 
(see Table 1 below) ran $604.00. 
Heating requirements were cal- 
culated on an 8,200 degree-day 
basis. The 1956-57 heating season 
ran very close to this estimate. 
Construction is wood frame with 
insulation as recommended by heat- 
ing equipment representatives. The 
school is located in an open area. 
(More Selling on page 132) 


Kwhr 


400 
1,750 
3,370 
6,920 
8,150 
8,180 
5,520 
4,930 
1,050 


Kw Demand 


40,270 


TABLE 1—Tabulation of kwhr consumption and kw demand. Number of days in 





months of heating season varies because of the schedule of reading meters 
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Delta-Star Telescoping-Cover Bus 
features fast, economical installation 


| 
Opening the bus is quick and easy— 


unclamp it and slide back the cover 


Tale Mele medi mls teil 
and spring mechanism ap- 
plies moisture-proof seal 


When you’re thinking about cost reduction, 
check Delta-Star’s Telescoping-Cover Bus 


From installation. to maintenance you 
reduce time and costs with Delta-Star’s 
telescoping-cover isolated phase bus. 

Installation is greatly simplified— 
for speed and economy. Longitudinal 
sections 6 to 8 ft. long can be pre- 
assembled and delivered in lengths as 
large as your facilities can handle. 
Telescoping covers clamp into position 
—are locked together with a toggle and 
spring clamping mechanism—no bolts 
needed. Clamping rings with fully- 
trapped, self-sealing neoprene gaskets 
make the bus as water-proof as it is 
possible for a gasketed bus to be. Gas- 
keting is at a minimum—no longitud- 
inal gaskets required. 


Telescoping-cover bus sections can 
be opened and inspected without tools 
—in just a few minutes. A 2 ft. 6 in. 
opening allows ample room for inspec- 
tion and cleaning. 

Current-carrying ability and mini- 
mum-heating characteristics of the 
telescoping-cover bus proved out very 
well in tests and in use. 

For your new bus runs—or replace- 
ments—be sure to check Delta-Star’s 
telescoping-cover bus. 


Delta-Star Electric Division 

H. K. Porter Company, Inc. 
Chicago 12, Illinois 

District offices in principle cities 


o KX. JPORTER COMPANY, INC. 


VeLiA-sSsStTAkx EiA.ecrrRric OVvresion 


Divisions of H. K. Porter Company, Inc.: Cleveland, Connors Steel, Delta-Star Electric, Henry Disston, Leschen Wire Rope, Quaker Rubber, 
Refractories, Riverside-Alloy Metal, Vulcan Crucible Steel, W-S Fittings, and H. K. Porter Company (Canada) Ltd. 
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SE LLI NG (Continued) 


INDUSTRIAL APPLICATIONS 


one minute per panel. The oven has 
a pneumatic, free field, shuttle press, 
with shuttle openings at each end, 
allowing two operators to feed the 
machine alternately. 

Using a dielectric drying glue and 
a 40-sec curing cycle, each operator 
is able to lay up and remove from 
the press two complete 14-in. panels 
on a total elapsed time cycle of 75 
seconds. This cycle yields four com- 
plete panels of average size in less 
than three minutes, for an average 
panel labor cost of %4 of a minute 
compared to the former labor cost 
of 3 minutes per panel. 


Timer Controls Operation 


The cycle can be adjusted for 
panel thicknesses up to one inch. A 
timing device trips the start and 
stop switches and flashes a red light 
to indicate completion of the set 
cycle. 

Formerly, the panel sub-assem- 
blies were laid on pressure platens 
mounted on a six section revolving 
wheel resulting in a glue line drying 
cycle of 30 min. This yielded one 
average size panel every three min- 


Drying glue on wooden panels in 45 sec... 


High Frequency Saves 75% 


R. G. SNYDER, Power Sales Engineer, 
Pennsylvania Power & Light Co, Sun- 
bury, Po. 


A high frequency dielectric heat- 
ing oven was the key to fast glue 
drying, increased production, and 


lower unit cost at Cabinet Indus- 
tries, Inc, a television and phono- 
graph cabinet manufacturer of Dan- 
ville, Pa. In addition to a 75% cut 
in labor cost, the new oven has re- 
duced drying time for wood-cleated 
panels from 30 minutes to less than 


utes. To meet production require- 
ments of 600 panels per day, the 
company needed six wheel presses, 
six operators, and a labor cost of 
three minutes per panel. Using three 
panels per cabinet, the cabinet labor 
was nine minutes. 


Electric Heater Spurs Laggard Gas In Scrap Yard 


GLEN J. ALDEN, Industrial Sales Engineer, Minnesota Power & 
Light Co, Duluth, Minn. 


Savings of approximately $300 per month during 
cold weather are the result of electric water circulation 
heaters put in to heat acetylene tanks at the West End 
Iron & Metal scrap yard in Duluth, Minn. By raising 
the temperature of the gas, they enable the user to get 
a larger proportion of it out of the tank. 

The two heaters are installed in a small structure 
attached to-an unheated building which houses about 
30 tanks. Rated 9 kw each, the heaters operate at 240 v. 
Hot water from the heater is circulated to the tanks 
through piping installed next to the electric units. An 
extra advantage of the outside, electric heater installa- 
tion is that there is no danger of fire. In an unheated 
condition, the amount of gas available from a tank 
decreases as the temperature goes down. 
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utstanding line 


e Small, light in weight, and easy to maintain. 


The extensive experience of Delta-Star engineers in power and distribution 


equipment now brings you the latest developments in pole-type distribu- 
tion transformers. 


All new—from original concept to crating—Delta-Star Transformers incor- 
porate every new improvement in transformer design. Included are a new 
core, a smaller coil, improved insulation, corrosion-resistant tank design, 
and a high-strength shipping crate. 


Delta-Star Transformers, built to NEMA standards, are available in single- 
phase ratings from 3kva to 167kva, in standard voltages through 15,000v. 


For complete information, write to H. K. Porter Company, Inc., Delta-Star 
Electric Division, 17th & Cambria Sts., Philadelphia 32, Pa. 


H.K. PORTER COMPANY, INC. 


DELTA-STAR ELECTRIC DIVISION 


Porter Divisions: Cleveland, Connors Steel, Delta-Star Electric, Henry Disston, Leschen Wire Rope, Quaker Rubber, 
Refractories, Riverside-Alloy Metal, Vulcan Crucible Steel, W-S Fittings, H. K. Porter Company (Canada) Ltd. 


ELECTRICAL WORLD e@ September 16, 1957 





NEW EQUIPMENT 


Tap Connectors... 


- « « are engineered for cabled secondary type distribu- 
tion line construction. They allow cabled secondary 
to be tapped from midspan or near the pole. 

The connectors, called “Spantaps”, consist of two 
units. One phase unit and one neutral unit connect 
as many as four triplex services to a cabled sec- 
ondary. Neutral can be installed in one operation by 
one man. Services can be added to the phase connector 
without disassembling its insulating cover. 

During heat-cycle tests of the phase unit, its relative 
conductivity remained stable above 100% and _ its 
temperature averaged 19.5C below conductor tem- 
perature. It is also unaffected by salt spray. 

Electrical performance of the neutral unit is in- 
dependent of sag, span length, and mechanical load- 
ing of the tap. Conductivity and holding strength re- 
main high under prolonged vibration. 

Burndy Corp, Norwalk, Conn. 


Printing Meter... 


. » records average demand over 
definite time period. Used with a 
watt-hour meter or totalizer, the 
“block-interval type” PD-57 inte- 
grates and prints a record in num- 
bers from 0 to 999, for high ac- 
curacy. Intervals of 15, 30, or 60 
min are available with its built-in, 
synchronous - motor-driven timing 
mechanism. 

Two dials on face show printing 
counter’s present reading and the 
maximum reading since last re- 
set. Totalizing counter shows num- 
ber of impulses from contact device, 
allowing a check against meter 
register. 

General Electric Co, Schenectady 5, 
N. Y. 


Pernrene 
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GENERAL GB tvectric 
orwaee wires 


Parallel Groove Connectors... 


. - « have extra long contact areas to improve inter- 
strand connections and reduce creep. The “600” 
series accommodates aluminum to aluminum or alumi- 
num to copper connections over a wide.range of con- 
ductor sizes. Castings and washers are aluminum. 
Steel bolt is heat treated to 90,000 psi and hot-dip 
galvanized. Its hex head allows the nut to be tightened 
with a backup wrench. 

Fargo Mfg Co, Inc, Poughkeepsie, N. Y. 


Unity Pf Transformers . . . 


. » » for mercury vapor street light- 

ing handle series circuits up to 

10.5 kv. They fit into a new tech- 

nique that makes possible 50% 

aS more lamps per constant current 
. regulator. 

. Jefferson Electric Co, Bellwood, Il. 


~ 


> 
= 
INTERVAL 


Pumpless Rectifiers . . . 

. - » with mercury vapor and rare 
gas filling require no preheating and 
can work below OC ambient to 
make outdoor erection possible in 
sheltered sites. Gas also eliminiates 


(More New Equipment on page 136) 
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New ladder mount 
positions easily 

even on high-crowned 
or inclined roads 


At last the horizontal positioning of ladder mounts on high-crowned 
or inclined roads can be done easily. Now one man can spot the 
new Keystone HDG ladder mount with virtually no effort. No 
lugging . . . no tugging—even against the heaviest gravity loads 
resulting from tilted parking. 


WHAT'S THE SECRET? The new Keystone HDG ladder mount is driven 
by a specially-designed two-speed self-locking gear assembly. It 
provides low speed with high torque or high speed with low 
torque. To spot the ladder precisely or return it to the ladder 
rest is an effortless job. 


RUGGED, FLEXIBLE, COMPACT. The new Keystone HDG ladder mount is 
ruggedly constructed to prevent deflection, side sway, and twisting. 
Assures longer life with minimum maintenance. Can be rotated hori- 
zontally through 360 degrees and locks automatically in position 
at any point. Requires only 42’’ diameter for mounting in a truck. 


Specify Keystone HDG ladder mounts by name on your next 
truck order. For further information write Electric Service Works, 
Delta-Star Electric Division, H. K. Porter Company, Inc., 17th 
and Cambria Sts., Philadelphia 32, Pa. 


The speed-selector gear 
box that enables one man 
alone to “‘spot’”’ the new 
Keystone HDG ladder 
mount on high-crowned, 
inclined, or level road. 


H.K. PORTER COMPANY, INC. 


DELTA -STAR ELECTRIC DIVISION 
Porter Divisions: Cleveland, Connors Steel, Delta-Star Electric, Henry Disston, Leschen Wire Rope, Quaker Rubber, 


Refractories, Riverside-Alloy Metal, Vulcan Crucible Steel, W-S Fittings, H. K. Porter Company (Canada) Ltd. 
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6 WAYS 


ARMOR RODS 


To protect and strengthen lines at points of 
maximum stress or where wear or break- 
age is likely to occur. 


TO PROTECT 


LINEGUARDS 


Economical conductor protection where 
short conductor spans and low tensions 
cre used. 


HEAD 


TAP ARMOR 


Provides maximum line protection on long 
spans at the points of clamp attachment. 


TRANSMISSION 


PATCH RODS 


For open-span repairs, where conductor 
damage is minor and is confined to the 
wires of the outer layer. 


DISTRIBUTION 


SS 


ee PLASTIC FANNGUARDS 
: Protect wire coverings and prevent tree 


abrasion to overhead lines. 


LINES wm 


FANNGRIPS 
Made of galvanized steel, aluminum alloy 
or copperweld. Powerful non-slip grip 
makes them ideal for conductor dead- 
ending, guying or for service drops. 


_ 


Licensed for use under Patent No. 2,275,019 
o te WRITE. FOR LITERATURE. 


THE FANNER MANUFACTURING COMPANY 


Electrical Products Division 


BROOKSIDE PARK .,  Efftoblished 1894 4, 
Telephone: SHadyside 1-6000 
AGENTS and DISTRIBUTORS IN PRINCIPAL CITIES 


CLEVELAND 9, OHID 


NOW .. . through its Plastic Division, FANNER offers a wide variety of 
INSULATING TUBINGS and MOULDINGS for electrical purposes. 














Pumpless Rectifiers 
(Continued from page 135) 


need for lightning arresters and 
permits no arc-back. 

Two production models,  six- 
anode and single-anode, are now 
available for voltages up to 1800 v 
de. 

Secheron Works Co, 250 Park Ave, 


New York 17, N. Y. 


| Relay wie 


. features vacuum dielectric sur- 


| rounding contacts. No larger. than 
| an egg, this ceramic relay is rated 
| at 25 amp, 300 v and will handle in- 


ductive loads with 60-amp peaks. 


| Vacuum allows high temperature 


operation to 200C ambient, and 


| long life. 
Jennings Radio Mfg Corp, San Jose, 
Cal. 


Insulation Tester . . . 

. is portable 30-kvy model for 
testing capacitors, plastics and other 
insulating materials, electrical equip- 
ment, and power cables at 2.5 ma dc. 
The Model 5250 bench-type Hypot 
has 4.5-in. kilovoltmeter and micro- 
ammeter connected directly to out- 
put, permitting simultaneous current 
and voltage measurement for accu- 
rate plotting of characteristic curves. 
Input is 115 v, 50-60 cycle, single 
phase. By-pass and metered return 
with selective ground switch allows 
elimination or measurement of sur- 
face and corona leakage. 
Associated Research, Inc, 3758 W. 
Belmont Ave, Chicago 18, Ill. 

(Continued on page 138) 


September 16, 1957 @ ELECTRICAL WORLD 





AGOMPLETE tine 0: 
Bg ray 1 Hane 


up to 4 contacts 


2 Normally Open 
2 Normally Closed 
Measures only 
3-5/16”" high x 2-5/8’ wide! 


up To 6 contacts 


4 Normally Open 
2 Normally Closed 
kA 0 Measures only 
: 3-11/16" high x 2-13/16’ wide! 


Either 6 Normally Open and 
4 Normally Closed or 
8 Normally Open and 
2 Normally Closed 
Measures only 
5” high x 3’ wide! 


«600 VOLTS -10 AMPERES - LONG LIFE 
¢ ALL THREE SIZES HAVE 
IDENTICAL MOUNTING HOLE DIMENSIONS 


for the Complete Story, write for Bulletin 8501-D 
Square D Company, 4041 N. Richards Street, Milwaukee 12, Wis. 


EC&M neavy inpustey ELECTRICAL EQUIPMENT...NO RT 


SQUARE J) COMPAN 
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Here’s why M-S-A-Brooks 
Adjustable Climbers provide 
greater safety—durability 


Gaff and tang forged in one piece! 
That’s a statement that makes 
plenty of safety-sense to workers 
who depend on a small “tooth” of 
steel to support their weight hizh 
above the ground. This feature is 
exclusive with the M-S-A—Brooks 
Adjustable Climbers. And there’s 
more to the story. The gaffs and leg 
irons are forged from high quality, 
medium carbon steel, heat treated 
to assure the proper balance of hard- 
ness, toughness and ductility. 
Inspection plays an important 


role, too. Every leg iron and gaff is 
examined by the magnetic particles 
method. Statistical sampling is used 
for impact, absorption, Rockwell 
hardness and metallurgical tests. 
And all this means greater safety, 
longer wearing qualities . . . less 
maintenance. 

Pads and straps are made of top 
grain steer hide with chrome leather 
reinforcement on the leg side of the 
calf pad. The’ result—maximum 
comfort on the job. 

Write for complete details. 


MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pa. 
At Your Service: 76 Branch Offices in the United States 


MINE SAFETY APPLIANCES CO. OF CANADA, LTD. 


Principal Cities in Mexico, Central and South America 
Cable Address: "MINSAF” Pittsburgh 





| 


Relay Tester... 

. » » Suitable for full range of pro- 
tective relays has two current out- 
puts, two voltage outputs, and three 
sources of dc. Model V3DC is in 
a single enclosure weighing 65 Ib. 
It features continuously adjustable 
transformer current and voltage 
load, built-in ac and dc ammeters 
and multimeter, and facilities for 
connecting phase-angle-meter cur- 
rent coil. 

Multi-Amp Corp, 465 Lehigh Ave, 
Union, N. J. 


Cushion Clamp .. . 

- « « secures instrument tubing in 
trough, minimizing vibration. Two 
pieces of sponge neoprene which 
hold tubing have nitrogen-filled 
voids to prevent moisture absorp- 
tion. Wing nuts draw clamp tight. 
Available in trough widths up to 24 
in. 

T. J. Cope Div, Rome Cable Corp, 


| Collegeville, Pa, 


Ten-Contact Relay .. . 

. - « measures 5x3 im. Joining the 
class 8501, Type D, 10-amp line, 
it has same mounting-hole dimen- 
sions as 4- and 6-contact sizes cp- 
erates with 6 contacts normally 
open and 4 normally closed, or 8 
open, 2 closed. 

Square D Co, 4041 N. Richards St, 
Milwaukee 12, Wis. 


Control Unit .. . 


. +» converts 230-v ac to half-wave 
dc. Called Revotrol, it provides ac- 


curate torque control at all speeds 


of a d-c motor. Other character- 
istics include preset speed, line 
(Continued on page 140) 
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...at no additional cost 


Every Central distribution transformer, 100 KVA 
and below, is impulse tested on the production line. 
This — the last inspection step before shipment — is 
preceded by all standard NEMA and ASA tests. 
Precision manufacture and rigid inspection without 


premium costs are important reasons why more 


and more Central transformers are specified. Your 


inquiries are invited. 


Central rransFoRMER corp. 


PINE BLUFF, ARKANSAS Sales Offices in Principal Cities 


A TYPE FOR EVERY NEED... 
FROM THE SMALLEST TO THE LARGEST 
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| Control Unit 
(Continued from page 138) 


| voltage adjusting taps, completely 

| encapsulated control components, 
dynamic braking, and protection 
from thermal overload, under-volt- 
age, and field voltage loss. The 
units are now available for 1/6, 
4%, Ws, Y, and % hp. 
Acme Electric Corp, Cuba, N. Y. 


More New Products 


Adjustable program timer provides 
circuit control up to 6634 min. Any 
number of switching events are 
available in 1l-sec increments.— 
Counter & Control Corp, 5213 W. 
Electric Ave, Milwaukee 19, Wis. 


Series of preassembled silicon recti- 
fier stacks operate at temperatures 
from —65C to 170C. Stacks are 
rated up to 18 amp, with inputs to 
3,360 v. They have 99% efficiency, 
are tough and easy to mount.—Gen- 


Truck-mounted Onan Plant provides eral Electric Co, Semiconductor 


. Products, Electronics Park, Syra- 
A.C. power for electric tools na EY, 


electric plant cuts 9 snaiteis, ana D.c. 


output to charge batteries “Eternalite” bulbs are guaranteed to 


costs two ways for radio communication. last 5 years. They look like stand- 


ard bulbs, and come in sizes from 
15 to 150 w.—Eternalite, Inc, 401 
Utilities using this dual-purpose Reoadway. New York 
Onan Electric Plant on trucks report ys ; 
savings ranging from $2.00 per day ; 
per truck to $800.00 per year per Transparent slipover meter cover of 
truck . . . for the battery-charging . o “Involvex” protects bakelite meters 
oe ee ee eee - : a | : against dropped tools. Built to fit 
keep the cam truck engine running can il Simpson Instruments models 260, 
to charge batteries, extremely waste- pe 303, 276, and 880.—Electronic De- 
ful from o viewpoint of fuel and —_ i velopment Laboratories, 71 Nassau 
engine maintenance. ' : i 
The Gees platit stiivin Su OGUAA we i St, New York 38, N. Y. 
O7AK, developing 750 watts of A.C. fe ; 
— are 8 amperes for a , Weatherproof heavy-duty glass mer- 
ttery charging. It is powe Vy a fy cury vapor & fluorescent lamps 
an Onan single-cylinder, air-cooled 5 a maintain maximum light output in 


re ees ees ie Vacu-Flo cooling system — outdoor, corrosive, or wet atmos- 
compact, rigid, long-life unit. A.C. permits enclosed installation pheres. These “Weather Duty” 
—— is sufficient for operation of With Onan's Vacu-Flo system, air is lamps replace and are interchange- 
drills, saws and other tools used for drown (rather then blows) through gene- able with normal soft-glass 400, 700, 


; ; rator and engine, and discharged through : 
“Tier audio! Gainey hawiioe a duct to the outside. An Onan air-cooled and 1 ,000 WwW lamps.—Westinghouse 


: plant with Vacu-Flo can be installed in a H iViSi 
plants and A.C. models available. small compartment within truck or trailer. Electric Corp, Lamp Division, 
Bloomfield, N. J. 


Ask your Onan distributor about this dual-purpose unit 
or write for circular on three battery charging methods. 4g Improved commutation for small 
motors is provided by bias-split 
' ®. W. ONAN & SONS INC. oe ieenilide. called “Miniature Dbekt- 

a flex.”” Brushes have been made as 
small as %x,'; in.—Speer Carbon 
ELECTRIC PLANTS © AIR-COOLED ENGINES © GENERATORS © KAB KOOLER Co, St. Marys, Pa. 


2985 University Ave. S.€., Minneapolis 14, Minnesota ELECTRIC PLANTS 
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Service-Entrance 
Compression 
ws 


Contains z.I.n. IC 
to prevent corrosion 
SS and improve conductivity 


«+. This is particularly important when making bimetal connections. As 
service connections are usually taped, the z.l.n. 100 Electrical Contact 
Aid protects against crevice corrosion caused by condensation of moisture. 
Plastic caps keep the compound in the sleeve. A metal wall in the center 
of the sleeve acts as a stop, insuring that both conductors are installed 
to the proper depth. The wall also eliminates the possibility of forcing 
the z.I.n. 100 out the opposite end of the sleeve when the conductor is 
inserted. Chance Sleeves are available for conductor combinations from 
#6 stranded to 1/0 aluminum, ACSR, or copper. Choice of 2” or %”’ 
O. D. sizes for installation with standard compression tool. The Ginanaiee 
is clearly marked on each sleeve, 


ELECTRICAL WORLD e@ September 16, 1957 


Chance Service-Entrance Compression Sleeves can be quickly 
identified in the field because of the easy-to-read, color- 
coded tapes used on both ends of the sleeves to indicate the 
conductor sizes on which the sleeve can be used. The same 
wire-size color-coding is used on the sleeve boxes to simplify 
identification on the line truck or storage shelf. 


FICATION 


See your Chance Distributor for service — write 
A-B-CHANCE CO: 
GENERAL OFFICES: CENTRALIA, MISSOURI 


for detailed information aide 


141 
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saves you money 


Exactly! It's magnetic recording tape 
in the new Westinghouse Load Survey Meter 


The new Westinghouse Load Survey Meter uses the prin- 
ciple of automation. It gets the same results... higher 
production from fewer man-hours. 


Essentially, the meter is a tape recorder that translates 
consumer demand indicated by the watthour meter into 
“intelligence” on the tape—at the maximum rate of 240 
demand impulses per interval. The 600-foot tape runs a 
full 32 days. The tape then is “played back” through a 
special translator in conjunction with an IBM 526 Printing 
Summary Punch. In 35 minutes the translator and card 
punch can deliver a record for the month on punched 
and printed IBM cards. No engineers, clerks or card- 
punch operators are involved. 


Compare this operation with current methods which 
require two interpreters for each six recording charts per 
day—plus an IBM operator—just to read the record and 
put it in usable form. 


The new Westinghouse Load Survey Meter is a truly 
practical tool. It saves you money in the process of giving 
you accurate information on which to plan more efficient 
generation and distribution systems. Complete details are bs 6 allow! ae 
available from your Westinghouse sales engineer—or Dookie eat, owen 


: es meter to remain in service (upper meter) 
from Westinghouse Electric Corporation, P.O. Box 868, while load is recorded by means of lower 


Pittsburgh, Pennsylvania. J-40490 meter, which contains the contact device.” 


Be you CAN BE SURE...1F IT'S 
Westinghouse 
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WHAT DO 
YOU KNOW 
ABOUT 
RTRE? 


As one of the important men who kee Ww 

er 
flowing to the nation’s homes and induaiatine- you 
should know something about one of America’s 
leading suppliers of power equipment. 


We are not the largest transformer builder. 

we are one of the most conscientious. We tome 
that your only concern is that a transformer work 
right, that it stand up in service and be easy to 
maintain. We know that extra time on our end 
can save you hours of trouble shooting. 


Many of our exclusive design features were sug- 
gested by you and built for your convenienee: 
Our externally-operated tap changer is standard 
equipment. You operate our dual voltage control 
from outside the tank, without removing the unit 
from the pole. Our weights are balanced for the 
highest load capacity per pound. These are fea- 
tures you want. 


Next time you see “RT&E” on a transformer 

ou 
install, you can be sure it’ll be as joule as 
a transformer can be. 








TECHNICAL LITERATURE 


| RESEARCH LABORATORIES — Areas 


in which Franklin Institute Laboratories 
are staffed and equipped to perform re- 
search and development are listed in its 
booklet “Product Research and Develop- 
ment”. Headings of “Product Planning 
and Design”, “Materials”, and “Produc- 
tion” can be found in this 20-page bro- 
chure. Copies can be obtained from 
Franklin Institute Laboratories, 20th and 
Parkway, Philadelphia 3, Pa. 


BATTERY KNOWLEDGE can be ob- 
tained from the “Battery Users Manual” 
issued by Industrial Division of Gould- 
National Batteries; Inc. The 44-page 
book is designed to enable plant engi- 
neers, superintendents, and foremen to 
conduct an organized battery training 
course in their own plant. Copies of 
Bulletin No. GB-1599A are available 
from the company at Trenton 7, N. J. 


NEUTRON SHIELDING—Boral, com- 
posed of boron carbide and aluminum, 
is now being used in the atomic reactor 
industry for shielding. The composition, 
uses, and properties of boral are described 
in a folder “Boral for Neutron Shielding” 
issued by Brooks & Perkins, Inc, 1950 
W. Fort St, Detroit 16, Mich. 


CATHODIC PROTECTION — Funda 
mentals, applications, and economics are 
covered in Cathodic Protection Hand- 
book. Use of magnesium anodes for 
protection against corrosion is the feature 
of this 18-page booklet. Write to Dow 


| Chemical Co, Midland, Mich., for copies. 
| ASTM STANDARDS PUBLICATIONS 


—The following standards publications 


| have been issued by American Society 


for Testing Materials, 1916 Race Street, 
Philadelphia 3, Pa., at prices listed: 
Standards on Rubber Products, 832 


pages, $7.00. 


Tentative Recommended Practice for 


| Nomenclature for Synthetic Elastomers 
| and Latices, D 1418-56T, 30 cents. 


Tentative Recommended Practice for 
Description of Types of Styrene Rubbers, 
D 1419-56T, 30 cents. 

Tentative Recommended Practice for 
Description of Types of Styrene Rubber 


| and Butadiene Latices, D 1420-56T, 30 


cents. 
Standards on Thermal Insulating Ma- 


terials, $3.00. 


TIME-CURRENT CHARACTERIS- 
TICS of Branch Circuit Protective De- 
vices for low voltage interior wiring cir- 
cuits has been published by EEI. Book- 
let is available for 25 cents from Edison 
Electric Institute, 420 Lexington Ave, 
New York, N. Y. 


| WIRE, ROD, AND STRIP handbook of- 
fers complete data on chemical, physical, 
| and mechanical properties of Monel, 


nickel, nickel-clad copper, Inconel, Ni- 
onel, Ni-span C, and stainless and heat- 
resisting steel. For handbook write Tech- 
alloy Co. Inc, Rahns, Pa. for Price 


Equipment to help provide power for America § — Schedule No. 12. 
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SPECIALLY DESIGNED HUBBARD BRACKETS 
ANSWER ALL THE REQUIREMENTS 
FOR FLUORESCENT LUMINAIRES 


Supporting the weight of a heavier 
fixture is only one of three important 
requirements for fluorescent luminaire 
brackets. The design must also be able 
to withstand 100 mile per hour wind 
velocities applied over a larger pro- 
jected luminaire area as well as support 


the added seasonal weight of an in- 


creased snow- and ice-loading area. 
Not content with laboratory tests 
alone to indicate the importance of 
“‘weather factors,’”’ Hubbard and Com- 
pany made field installations to subject 
various designs to actual service con- 


ee a ee eee 


‘ 
’ 
f 


rr 
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ditions. One of the early observations 
made during this testing was the con- 
clusion that “heavied-up” models of 
brackets designed for mercury vapor 
and filament type fixtures do not make 
satisfactory supports for fluorescent 
luminaires. As a result of this testing, 
an entirely new line of Hubbard gal- 
vanized steel Street Lighting Brackets 
has been developed especially for fluor- 
escent installations. 

Write us for more information on the 
two designs shown, as well as a descrip- 
tion of other styles available. 


a H U B BARD AND COMPANY 


Pittsburgh 1, Pa. * Chicago 50, lil. * Oakland 8, Calif. * Plano, Texas 


“Dancing in the wind” has been eliminated by angle steel ‘‘tie rods’’ and specially designed 
bracing in new Hubbard designs. (Below) Stock No. 23032, for use with luminaires with a maxi- 
mum projected area not to exceed 8 square feet. Extension from pole—4 feet. Rise—14 inches. 

(Above) Stock No. 23908, for use with luminaires with a maximum projected area not to exceed 
8 square feet. Extension from pole—approximately 8 feet. Sizes to 20 feet. 
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HARPER 


150,000,000 standard fastenings— 
...on hand BEFORE you order! 


NUTS, for instance—hex, square, cap, castellated, heavy, 
finished, regular, wing, and knurled, in brass, bronze, 
stainless, aluminum, copper, nickel, monel. The exact fast- 
ening you need, on hand BEFORE you order. Your nearby 
Harper Distributor is a fastening specialist. He knows 
your problems. He'll give you quick service. Why shop? 
Why wait? Make just one telephone call to your Harper 
Distributor, and get immediate delivery. 


THE H. M. HARPER COMPANY 


8205 LEHIGH AVENUE e MORTON GROVE, ILLINOIS 


irrefutable proof of Harper's greater metals’ strength shown by laboratory test! 


P.S.1 
THOUSANDS O 


TENSILE 


17o 620 )630 «|©640~=680 C60 C070 C80 S80 S100 10 120 

nor : : An important point in buying fastenings 
is strength. Independent laboratory 
tests*, utilizing Stainless Steel Machine 
Bolts by Harper and three other lead- 
ing producers, prove Harper superiority 
in Tensile, Shear, and Yield Strength. 
The chart at left shows the actual re- 
sults of these tests. For complete infor- 
mation on these important tests, request 
Form No. 126. 


"By R. W. Hunt Laboratories 


CATALOGS—BULLETINS 


@SATURABLE REACTORS: A 32- 
page catalog has been issued by Control 
on its standard line of saturable reactors 
for industrial and other control. Units 
are for 240 and 120-v operation. Write 
to Control, Division of Magnetics, Inc, 
Butler, Pa. 


@ GERMANIUM RECTIFIERS: Self- 
contained germanium rectifiers are de- 
scribed and pictured in bulletin ER-110 
for low voltage applications in large and 
small plants. Specifications are also in- 
cluded in this booklet offered by Hanson- 
Van Winkle-Munning Co, Inc, Matawan, 
N. J. 


@® ELECTRICAL STEEL: Blue data 
sheet issued by Allegheny Ludlum Steel 
Corp is now available on electrical steel 
4750. Write the company at Oliver 
Building, Pittsburgh 22, Pa. 


@ PANEL METERS: Ammeters and 
voltmeters for round and square panel 
cases are listed in a catalog distributed 
by Waters Mfg, Inc, Boston Post Road, 
Wayland, Mass. 


@ DYNAMIC PRECIPITATOR: Addi- 
tion of a water spray to the basic principle 
of dynamic precipitation is a feature of 
its new product discussed in Dust Con- 
trol Bulletin No. 274B of American Air 
Filter Co, Inc, Louisville, Ky. 


@ CENTRIFUGAL CASTINGS: Speci- 
fications of centrifugally cast parts of 
70 different alloys are listed in catalog 
No. 200 of Sandusky Foundry & Ma- 
chine Co, Sandusky, Ohio. 


e FEEDWATER HEATERS: Trends in 
use of feedwater heaters, their design 
and economics, are outlined in bulletin 
300 of Griscom-Russell Co, Massillon, 
Ohio. 


@ BRUSH CHIPPERS: Mitts & Merrill 
have prepared a catalog on its line of 
Beaver Chippers which make large or 
small chips, as desired. Write the com- 
pany at Saginaw, Mich., for catalog 657. 


@ DUPLEX TRANSFORMER: Catalog 
No. 1757 describing its line of duplex 
pole-mounted transformers can be ob- 
tained from Pennsylvania Transformer 
Division, McGraw-Edison Co, Box 330, 
Cannonsburg, Pa. 


@e SUBMERSIBLE PUMP CABLE: A 
four-page brochure describing its various 
types of submersible pump cable is of- 
fered by Essex Wire Corp, 1601 Wall 
St, Fort Wayne, Ind. 


@ OVERHEAD CRANES: A simplified 
method in ordering Load Lifter electric 
overhead cranes is found in a 28-page 
bulletin 15005-1-57 issued by Shaw-Box 
Crane & Hoist Division, Manning, 
Maxwell & Moore, Inc, Muskegon, 
Mich. 





® RESISTANCE SOLDERING: Princi- | 
ples of resistance soldering are explained | 
in Bulletin No. 1 published by Wassco | 


Electric Products Corp, Joliet, Ill. 


@ LIGHTNING ARRESTERS: Catalog 


1366-H released by Ohio Brass Co con- | 


tains complete listings of its line of 


Thorex Dynagap lightning arresters. | 
Write the company at Mansfield, Ohio. | 


@ COAL HANDLING: New bulk-stor- | 
age bin-discharge device which unloads | 
coal or other bulk solids from bins with- | 


out arching, ratholing, or funneling is 


described in BCR 500-830 printed by | 


Bituminous Coal Research, Inc, 121 
Meyran Ave, Pittsburgh 13, Pa. 


e TAPES: Pressure sensitive vinyl tapes 
for use as friction and splicing tapes are 
the subject of Nervatapes No. 7 and No. 
10 technical data distributed by Rubber 
& Plastics Compound Co, Inc, 10 Rocke- 
feller Plaza, New York 20, N. Y. 


@ TEST FACILITIES: Availability of 
its enviromental testing laboratory for 
examining electro-mechanical and elec- 
tronic products and systems to industry 
and government is discussed in Bulletin 
58-116 issued by BJ Electronics, Borg- 
Warner Corp, Santa Ana, Calif. 


@ HEATING CARTRIDGE: Specifica- 
tions of Firerod cartridge heating unit 
are listed in bulletin No. 365 available 
from Watlow Electric Mfg Co, 1376 
Ferguson Ave, St. Louis 14, Mo. 


@ LOW-VOLTAGE RELAYS: Bulletin 
RT-100 describing Remcon low-voltage 
relays available to manufacturers of 
original products is printed by Pyramid 
Instrument Corp, Lynbrook, N. Y. 


@ CRIMPING TOOLS: Illustrations and 
uses of two multi-purpose crimping tools 
are found in a brochure released by 
Electrix Terminals & Connectors, Inc, 
990 E. 67 Street, Cleveland 3, Ohio. 


@ NEW INSTRUMENTS: Transmitting, 
recording, indicating, and control instru- 
ments introduced by Bailey Meter Co, 
Cleveland, Ohio, can be found in its 
Bulletin G15-1. 


@ WALL-TO-WALL LIGHTING: Sylva- 
lume for design of a luminous ceiling 
is illustrated in a Sylvania brochure. 
Write the company at Wheeling, W. Va. 


e ELI WHITNEY: Story of his life and 
inventions forms a booklet released by 
Bennett Machinery Co, Clifton, N. J. 


@ ELECTRIC HEATING: Catalog for 
use as a Sales aid in this field is available 
from Westinghouse Electric Corp, Box 
2278, Pittsburgh, Pa. 


e HYDRAULIC TURBINES: Descrip- 
tive sections on reversible pump-turbines, 
impulse turbines, butterfly and rotary 
valves, and pressure regulators are fea- 
tured in A-C 02B7301A. Write Allis- 
Chalmers Mfg. Co, Milwaukee 1, Wis. 
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Harper FLO-FORM Process 
Saved money...made part better! 


A manufacturer of an electrical hand tool was milling 
and slotting a copper conductivity pin from wire. The 
cost was too high—too many rejects. They called in the 
Harper Application Engineer who suggested redesign of 
the part for production by the Flo-Form Process. Now 
it is made at lower cost. There are no rejects. Grain struc- 
ture is better. The part is stronger and more efficient. 
Your “special” problem can be solved by the Harper Flo- 
Form engineering team of designers, metallurgists, and 
tooling specialists with vast experience gained in over 33 
years of solving fastenings problems. Save money. Send 
us your problem today or call your nearby Harper Branch 
for Harper Application Engineering Service. 


Meet NORMAN TIFFEN, 
Harper Application Engineer 


The bustling St. Louis territory with its myriad 
manufacturing enterprises gets its own spe- 
cial brand of Harper Flo-Form Engineering 
Service from Mr. Tiffen. Norm‘s keen interest 
in and his enthusiasm for special fastening 
problems has made his services invaluable 
to fastening users. 


THE H. M. HARPER COMPANY 


8205 LEHIGH AVENUE e MORTON GROVE ILLINOIS 


The Harper infinity symbol, 
as shown above, and 

the name FLO-FORM are 
registered trade marks of 
The H. M. Harper Company. 
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Reynolds new 5005 a//oy 
conductor compares 

with copper in sag, 

costs no more than ACSR 


. . Lighter in weight than ACSR or copper, stronger 
than EC, as easy to handle and as corrosion-resistant 
as EC, as low in cost as ACSR... that’s Reynolds 
new 5005 alloy conductor. 

The new conductor has attractive sag character- 
istics in all loading zones, even in its smaller sizes. 

Under all conditions of size, temperature, loading 
and length of span, 5005 cables sag substantially less 
than EC cables. In urban span lengths, sags at 60° F 
final compare very favorably with copper. 

Unlike other all-aluminum alloy conductors, 
Reynolds 5005 is available at no premium in cost. Its 
cost per 1,000 feet is no more than that of electrically 
equivalent sizes of 6/1 ACSR. 

A 7-strand cable of Reynolds 5005 alloy has the 
same conductance as conventional 6/1 ACSR of the 
same size. Current-carrying capacities for 5005 cables 
are greater than for EC, ACSR and copper cables 
having the same d.c. resistance. The new alloy cables 
are larger, and dissipate heat faster than comparable 
EC and copper cables, and do not have the magnetic 
losses present in ACSR. 

Splices and dead ends are easily made with the new 
alloy conductor, making it particularly well suited 
for urban area service. Since there is no steel core 
wire, the new conductor is ideal for installation in 
contaminated atmospheres. 

Techniques for using accessories with 5005 are the 
same as with EC cables; accessories usable with 6/1 
ACSR are suitable for 5005 cables of the same size. 

5005 is the official designation of the alloy of which 
the new conductor is made. This is in accordance 
with the uniform system of alloy numbering used in 
the aluminum industry. 

Investigate the cost and labor saving potentials of 
this new high-strength, low-cost Reynolds Aluminum 
conductor. Complete data on the physical and elec- 
trical characteristics, and sag and tension properties 
is available now. Contact your local Reynolds branch 
office, your Reynolds Electrical Distributor or write 
Reynolds Metals Company, P.O. Box 1800-EL, 
Louisville 1, Kentucky. 


ELECTRICAL WORLD e@ September 16, 1957 


= |e 
Type of fon ot ‘ibe Ft 
Conductor 
20°C 25°C 20°C(1) 25°C(1) | 20°C 25°C 20°C (1) 25°C(1) 75°C(2)|Amps. (3) BO Goce 
= NO. 2 ee aH 
0.2621 0. 0.10 
Ec 78 co. 0387/0 1 0319 180 0.109 
$65 | 0.260 0.365 0.337 | 180 0.112 
Gu CHD}. Solid 0.258 0.363 0.258} 0.263} 0.312 | 170 0.115 
AWG 1/0 a EQUIVALENT aT 
123,550 0.165 0.16 ; Hea 0.102 
ec? str we case 0.168 0.164} 0. 68| 0:20 ot 
ACSR-6/1 0.163 | 0.167 | 0.164 0.167 0.235 
Cu (HD)-~7 St No. ® 0.169 | 0.169 | 0.166} 0.169) 0.200 
AWG 2/0 EC EQUIVALENT aT 
tr. 115,730 0.131 | 0.133 | 0.131 | 0.1 0.098 
EC- AP 2/0 Sine 0.133 0.131 | 0.133 0.138 380 L 
ACSR-6, 2/0 0.132 | 0.131 | 0.134} 0.183 | 270 . 
Gu (HOY? Str} No.1 O13 0.134 | 0.131 | 0.134} 0.158 | 270 0.106 
a 3/0 EC sr ait cieet SIZE 


005 tr. 0.104 0.10 = 0.05 
EC-7 Str. 0 103 0. 105 0.104 0 106 0 in 0.098 
ACSR-6/1 0.103 | 0.105 | 0.104} 0. 0.102 
Cu (HD)-7 St 0.104 | 0.106 } 0.104} 0. 106 0: ibe 310 0.163 


(1) For ACSR this is at small currents. 
E Fer CSOE Se OO coats centatanes ot TOC bs ot Cee current donalty comeupenting t Go emma 


ty. 
3) Fer SO°C rise ever 25°C ambient tomperatore with 2 ft. por second wil 


Comparison of Sags of Bare Conductors at 60°F, Final 
Maximum Design Tension 50% of Ultimate Strength. 


|__contctr_|_conducor_] Soon San] Spon | Son Soon] Sen | Soon] Soe Soan | 


AWG NO. 2 EC — SIZE 


5005-7 Str. ra 08 az 04 12 
EC-7 Str. 27 0.7 2.0 
oe nan tend ~ 0.3 12 
Cu (HD) Solid No. i is 0.5 16 


AWG 1 ie EC EOUVALEN SIZE 


123, i” M} 08 0.6 0 0 13 
ec. 7 Str. 27 11 2.1 
ACSR-6/1 ° 7 bY 12 
Cu (HD)-7 Str. No. * 0.5 17 


AWG 2/0 EC FQUVALe SIZE 


| 500 rh — ‘ Ti slat | 8 
Yh hs 4 
Cu(HD)-7 Str.| No.1 05 


AWG 3/0 EC OTT avTT od 


005-7 Str. 196, 30 cM 0.5 14 
EC-? Str. 1 3 1. 3 08 2.1 
ACSR-6/1 0.5} 1.0 0.3 12 
Cu (HD)-7 Str. 0.5} 1.1 0.5 17 


The Finest Products 
Made with Aluminum 


are made with 


ALORS UL, 


Watch Reynolds All-Family Television Program 
“DISNEYLAND”, ABC-TV 


oe 





MANUFACTURERS AND MARKETS 


GE Completes Medium Transformer Lab 


An acoustico-thermal laboratory 
for testing up to 10,000-kva trans- 
formers has been built by General 
Electric Co’s Medium Transformer 
Dept at Rome, Ga. 

Dry-type and liquid filled trans- 
formers can be tested there for both 
thermal and sound characteristics. 
In examining the thermal properties 
of the transformers, exhaust fans 
can remove heat from the room at 
the rate of 2,000 Btu per minute 
without creating a draft. Trans- 
former sound characteristics down 
to 40 decibles can also be tested. 

Laboratory design provides for 
regulated power supply, low ambi- 
ent sound, and a simulated free 
field. Good wave form in a wide 
range of combinations of voltages 
and currents is supplied by a regu- 
lating autotransformer. It is made 
up of an induction regulator and an 
autotransformer. 

Low ambient sound is insured in 
the 2,250-sq-ft chamber (shown in 
the picture) which is 33 ft high by 
heavy masonry construction. Ser- 
rated acoustical insulation in the 
form of glass fiber bats prevents in- 
ternal sound reflection. Test instru- 
mentation is housed in an adjoining 
250-sq-ft room. 

Transfer of transformers to the 
test chamber is facilitated by a 
specially-designed springless flatcar. 


Burndy Co Develops Single-Sleeve Aluminum Connector 


Single-sleeve full-tension com- 
pression-type connector for ACSR 
has been introduced by Burndy 
Corp, Norwalk, Conn. The new 
compound-filled splice consists of a 
single thick-walled aluminum sleeve 
which makes connections as simple 
as all-aluminum or copper cable. 

Cutting back the aluminum 
strands of the cable~and installing 
the inner sleeve of the older-type 
connector, operations which re- 
‘ quired considerable time and skill, 
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are eliminated by the single-sleeve 
splice. 

Tests of connections with the new 
single-sleeve splice are reported to 
have conductivities greater than 
100% of an equivalent length of 
ACSR. Tensile values have been 


consistently higher than the cable’s 
rated breaking strength. 

Installation of the single-sleeve 
connectors can be made with exist- 
ing compression tools and dies. 


(More M&M on page 152) 
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the barrier that gives you 3 definite advantages 


ALUMINUM “ae “Chew gy »% \ COPPER 


in KEARNEY SERV-ENS 
SERVICE ENTRANCE SLEEVES 


— outstanding compression connectors for splicing all combinations of ACSR, 
aluminum and copper for service entrances 





1. SERV-EN sockets filled with Kearnalex, an inhibitor containing 
hard metallic particles that break through the aluminum oxide on 
conductors. As conductor enters socket, Kearnalex is forced evenly 
over entire area of inserted wire. 


2. Barrier stops conductors at proper point, preventing over-inser- 
tion of wire. 


3. Barrier completely prevents galvanic action between dissimilar 
conductors. 


ne cen’ 
Ce 
Sy 


Plastic end caps 
color-coded for 
quick size 
identification. 







SERV-EN ADAPTER 


Make corrosion-free terminations of alu- 
minum conductors to bronze or copper 
terminals of transformers, cutouts, capaci- 
tors, etc. Exposed bi-metallic joints elimi- 
nated. Aluminum sleeve factory-bonded to 
length of soft drawn copper wire; joint 
covered with highly weather-resistant plas- 
tic. Open end of sleeve Kearnalex-filled, 
plastic-capped. 












» 
JAMES R. KEARNEY CORPORATION « General Offices: 4224-42 Clayton Ave., St. Louis 10, Mo. 
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PRODUCTS 














You can rely on the safety, econ- 
omy and performance of CFC 
Purivac — proved again and again 
by leading utilities — for treating 
insulating oils used in transformers, 
power transmission cables, switch 
gear, and circuit breakers. Purivac 
fully dehydrates, purifies and de- 
gasifies in one safe automatic opera- 
tion. Purivac operates at a central 
reclaiming station or in the field 
while electric equipment is in service. 

Some of the outstanding features 
of CFC Purivac are: centralized 
control panel; air-tight push buttons 
and wiring; 110 volt control circuits; 
fully guarded pump drives; auto- 
matically interlocked electrical sys- 
tem —to maintain oil level in trans- 
former, to guarantee full spray 
vacuum treatment of delivered oil, 
and to insure against excessive lo- 
calized heating. With Purivac, all 
manual lifting is eliminated. 

A Commercial Filters Engineer 
will be glad to demonstrate the ad- 
vantages of Purivac. Write for techni- 
cal literature to Department EW. 


CORPORATION 
MELROSE 76, MASSACHUSETTS 
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Helicopter Starts Emergency Delivery 


First emergency shipment by heli- 
copter of Westinghouse Electric 
Corp East Pittsburgh plant was made 
recently. A replacement lighting ar- 
rester for Illinois Power Co was 
rushed to the airport for shipment 
by airplane. 

Loads up to 500 Ib can be carried 
in special hoppers, shown left, or 
between the two runners. Delivery 
is made by the helicopter to cus- 
tomers within an 100-mi radius of 
Pittsburgh while other orders are 
flown to the airport for shipment. 

The heliport, located on the roof 
of the shipping building, is the first 
privately licensed installation in the 
state. 


Blaw Knox Co Receives 
Order for Steel Towers 


Order for 253 steel transmission 
towers has been placed with the 
Tower & Antenna Dept of Blaw- 
Knox Co, Pittsburgh, by Columbus 
& Southern Ohio Electric Co. 

About 2,400 tons of steel will be 
used in the fabrication of the towers 
of which 73 are being designed for 
span lengths of one-half mile. The 
conductors for the 138-kv trans- 
mission line will be 1.272-Mcm ca- 
ble composed of 45 strands of alu- 
minum around a core of seven steel 
strands. Maximum cable tension 
will be 15,570 Ib. 

Increments of 2.5 ft will be used 
in designing longer legs instead of 
the usual 5-ft increments owing to 
the nature of the terrain. 


Grinnell To Supply Piping 
Systems for PP&L Station 


Contract of $2.5 million for all 
power plant piping systems for the 
Brunner Island Steam-Electric Sta- 
tion, unit No. 1 of Pennsylvania 
Power & Light Co has been 
awarded Grinnell Co, Inc. The In- 
dustrial Piping Division will supply 
the pipe for this station near York 
Haven, Pa. 

Piping, including the heavy wall 
alloy for the main steam and reheat 
and the heavy wall carbon steel for 





the boiler discharge, will be prefab- 
ricated at Grinnell’s Warren, Ohio 
plant. Main steam opeating condi- 
tions are 2,400 psi, 1,000F, and 
1,000F reheat. Completion of the 
300-Mw unit is scheduled for Au- 
gust 1960. Grinnell has also sup- 
plied piping systems for the Cedar, 
Hauto, Sunbury, and Martin’s Creek 
stations of PP&L. 


Plant Expansions 


e As part of a nationwide sales 
set-up prior to the start of large- 
scale production of Olin Aluminum, 
the Aluminum Division of Olin 
Mathieson Chemical Corp has 
opened sales offices in Chicago, De- 
troit, Cincinnati, Philadelphia, Dal- 
las, Houston, and Memphis. 


e Higher maintained inventories 
of their lines of pole equipment and 
allied products in the New York 
City area will result from Joslyn 
Mfg & Supply Co’s renting of a 
15,000-sq-ft warehouse in Saddle 
Brook, N. J. 


e Plant and general office facili- 
ties have been expanded at Sola 
Electric Co, Chicago. An additional 
17,000 sq-ft of floor space has been 
added to increase the company’s 
production of lighting transformers, 
and constant voltage transformers. 
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© To provide an enlarged service 
department to insure prompt cus- 
tomer service Weston Electrical In- 
strument Corp has relocated at Polk 
St and Jefferson Ave, Union, N. J. 


© Electronic controls for industry 
will be the product of the new Fall 
River plant of Minneapolis-Hon- 
neywell Regulator Co. The $300,- 
000 plant contains 37,400 sq-ft. 


M & M BRIEFS 


Brown Boveri, S. A., has been 
awarded a $2 million contract for 
generators, transformers, and acces- 
sories at Barra Bonita power dam 
by the State of Sao Paulo. In 
awarding of contracts preference 
was given to those manufacturers 
which could supply nationally made 
machinery. 


Branson Ultrasonic Corp, Stamford, 
Conn, manufactures ultrasonic 
cleaning equipment to overhaul and 
salvage meters. Several firms work- 
ing with Bronson will supply this 
service to interested companies. 


C & D Batteries, Inc, Consho- 
hocken, Pa, has established a new 
division to do basic research on stor- 
age batteries for industrial use. 


Porcelain Products, Inc, Low Volt- 
age Division has consolidated all 
activities at its Carey, Ohio, plant. 
Operations at Findley, Ohio, were 
terminated to increase efficiency of 
the Carey plant. 


Sylvania Electric Products, Inc, is 
using a new process for metal strip 
plating. This process permits plat- 
ing a wide variety of base metals 
with common plating materials. 


American Telephone & Telegraph 
have completed in conjunction with 
Radio Corp of Cuba an 185-mi 
single-hop microwave link between 
Florida and Cuba scheduled for use 
beginning this fall. 


Halline Equipment Co is the new 


name for the former American. 


Truck Equipment Co of Portland, 
Ore., and Oakland, Calif. 
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SOLVE YOUR 
DIRTY DISH PROBLEMS 


Coates ELECTRIC 


HOT WATER BOOSTER 


Your tap water will not kill bacteria with 140°F. 
Hot Water...but when you add 40 degrees 
to it with the efficient Coates Electric Hot 
Water Booster you are definitely sure that you 
kill bacteria. Customers prefer to eat off Sani- 
tary Clean Dishes and Silverware. 


FITS ANY DISHWASHING MACHINE 







CLIP THIS COUPON AND 
SEND FOR FREE CATALOG 










Coates Electric Mfg. Co. { 
3419 11th Avenue S.W. q 
Seattle 4, Washington 

Please send me your free catalog featur- i 
ing the Coates Electric Hot Water Booster. i 
Name..... , i 
Address... iain bnicedtadpetatahinieilat ines i 
City..... i 





IF IT'S DONE ELECTRICALLY, IT’S RIGHT! 








MEETINGS CALENDAR 


SEPTEMBER 


Edison Electric Institute—Housepower—NAWB Press Confer- 
ence, New York City, Sept. 19; Accounting Division Organizo- 
tion Meeting, sponsored jointly by AGA, Lemington Hotel, 
Minneapolis, Minn., Sept. 19-20; Industrial Relations 10th 
Annual Round Table Conference, Drake Hotel, Chicago, Ill., 
Sept. 23-25; Meter & Service Committee, Hotel Nicolet, Minne- 
apolis, Minn., Sept. 23-25; Commercial Cooking, Lighting & 
Electric Space Heating Committees, New York City, Sept. 26-27; 
New England Dealer Workshop, Wianno, Mass., Sept. 26-27; 
Electrical Systems & Equipment Committee, Cosmopolitan Ho- 
tel, Denver, Colo., Sept. 30-Oct. 1. 


e° Northwest Public Power Association, Inc—Accounting Sec- 
tion, The Empress Hotel, Victoria, British Columbia, Sept. 19-20. 


Southeastern Electric Exchange—Engineering & Operation Sec- 
tion, Biltmore Hotel, Atlanta, Ga., September 19-20. 


Pennsylvania Electric Association—Structures and Hydraul- 
ics Committee, Highland Hotel, Massena, New York, Sept. 
19-21. 


Public Utilities Association of the Virginias—39th Annual 
Meeting, White Sulphur Springs, West Virginia, Sept. 19-21. 


Missouri Valley Electric Association—Accounting Conference, 
President Hotel, Kansas City, Mo., Sept. 23-24. 


American Society of Mechanical Engineers—Fall Meeting, Stat- 
ler Hotel, Hartford, Conn., Sept. 23-25. 


American Institute of Electrical Engineers—Sixth Annual In- 
dustrial Electronics Symposium, co-sponsored with Institute 
of Radio Engineers, Morrison Hotel, Chicago, Illinois, Septem- 
ber 24-25. 


Electric Companies Advertising Program—Copy Group Meet- 
ing, Detroit, Mich., Sept. 25. 


Electric Companies Public Information Program—Workshop 
Conference, Whittier Hotel, Detroit, Michigan, September 
25-27. 


Inter-Industry Farm Electric Utilization Council—National 
Power Workshop, Fourth Annual Meeting, Shirley-Savoy Hotel, 
Denver, Colo., Sept. 29-Oct. 1. 


OCTOBER 


Pennsylvania Electric Association—50th Annual Meeting, Belle- 
vue-Stratford Hotel, Philadelphia, Pa., Oct. 2-3; Communi- 
cations Committees, Abraham Lincoln Hotel, Reading, Pa., Oct. 
7-8; Meter Committee, Shenango Inn, Sharon, Pa., Oct. 10-11; 
Relay Committee, Abraham Lincoln Hotel, Reading, Pa., Oct. 
17-18; Systems Operations Committee, Bedford Springs Hotel, 
Bedford, Pa., Oct. 24-25; Transmission & Distribution Commit- 
tees, Lord Baltimore Hotel, Baltimore, Md., Oct. 31- Nov. 1. 


Indiana Electric Association—French Lick-Sheraton Hotel, 
French Lick, Ind., Oct. 2-4. 


Missouri Valley Electric Association—Sales & Rural Confer 
ence, (and Home Service Workshop), Lassen Hotel, Wichita, 
Kansas, Oct. 2-4. 


International Association of Electrical Leagues—Annual Con- 
ference, Sheraton-Gibson Hotel, Cincinnati, Ohio, October 2-5. 


National Industrial Conference Board—Atomic Energy Course 
for Management, Hotel Moraine on the Lake, Highland Park, 
Ill., Oct. 6-12. 


lowa Utilities Association—Management Conference, Hotel 
Fort Des Moines, Des Moines, lowa, Oct. 7-8. 
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© Edison Electric Institute—LBE Press Conference, New York 
City, Oct. 7; Mid-Atlantic Home Service Workshop, Philadel- 
phia, Pa., Oct. 7-8; Prime Movers Committee, Hotel New 
Yorker, New York City, Oct. 7-9; Home Service Committee, 
Philadelphia, Pa., Oct. 9; Commercial Division Executive Com- 
mittee, New York, N. Y., Oct. 9-10; Area Development Work- 
shop, Phoenix Hotel, Lexington, Ky., Oct. 9-11; Transmission & 
Distribution Committee, Statler Hotel, Boston, Massachusetts, 
October 17-18; Accounting Division Taxation Accounting Com- 
mittee, held jointly with AGA, Williamsburg, Virginia, October 
23-25. 


American Society of Mechanical Engineers—Lubrication Con- 
ference, sponsored jointly with American Society of Lubrica- 
tion Engineers, Royal York Hotel, Toronto, Canada, Oct. 7-9; 
Power Conference, American Hotel, Allentown, Pennsylvania, 
Oct. 21-23. 


National Electronics Conference, Inc—13th Annual Meeting, 
Hotel Sherman, Chicago, Ill., Oct. 7-9. 


American Institute of Electrical Engineers—Fall General Meet- 
ing, Morrison Hotel, Chicago, Ill., Oct. 7-11; Computers in Con- 
trol Symposium, Hotel Claridge, Atlantic City, N. J., Oct. 16-18. 


Electrical Association of Philadelphia—15th Electrical Progress 
Show, Convention Hall, Philadelphia, Pa., Oct. 8-10. 


@ Canadian Electrical Manufacturers Association—13th An- 
nual Meeting, Sheraton-Brock Hotel, Niagara Falls, Ontario, 
Canada, Oct. 9-11. 


Southeastern Electric Exchange—Accounting Section, Fort Sum- 
ter Hotel, Charleston, S. C., Oct. 10-11; Sales Section, Tutwiler 
Hotel, Birmingham, Ala., Oct. 16-18. 


Rocky Mountain Electric League—54th Annual Convention, 
Broadmoor Hotel, Colorado Springs, Colo., Oct. 13-17. 


Interstate Power Club—Hotel Martinique, New York City, N. Y., 
Oct. 14. 


© Wisconsin Utilities Association—tlectric & Gas Sales and 
Operating Sections Convention, Schroeder Hotel, Milwaukee, 
Wis., Oct. 16-18. 


Engineers Joint Council—25th Annual Meeting & 4th Annual 
General Assembly, Statler Hotel, New York City, Oct. 24-25. 


Oklahoma Utilities Association—lectric Light and Power 
Division, Woodward, Okla., Oct. 25; Eastern District, Bartles- 
ville,, Okla., Oct. 25. 


© American Power Dispatchers Association, Inc—Fall National 
Meeting, Fresno, California, Oct. 25-26. 


National Association of Railroad Utilities Commissioners— 
Annual Conference, Peabody Hotel, Memphis, Tennessee, Octo- 
ber 28-31. 


@ Atomic Industrial Forum—Annual Conference, New York 
City, Oct. 28-30. 


© American Nuclear Society—Winter Meeting, New York 
City, Oct. 28-30. 


© Industrial Management Society—21st Anniversary Indus- 
trial and Management Clinic, Hotel Sherman, Chicago, Ill., 
Oct. 30-Nov. 1. 


© Institute of Radio Engineers—3rd Annual Technical Con- 
ference of the Professional Group on Electron Devices, Shore- 
ham Hotel, Washington, D. C., Oct. 31-Nov. 1. 


@ Additions this week. 
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The two photos above show a typical example of copper 
growth which is a common cause of trouble in turbo gen- 
erator rotors. Note the displacement of the top turns of the 





field winding. NATIONAL uses silver-bearing, surface 
hardened copper to minimize copper growth because it has 
a higher strength at elevated temperatures and resists the 
for effect of heat cycling. The photo below shows coils being 
o@:e8 inserted in a turbo generator rotor at NATIONAL’S 

Columbus Plant. 





@ fast rewinding service for minimum 
downtime 


@ high quality repairs to minimize future 
trouble 


@ redesign, where practical, to eliminate 
the cause of trouble 





. 
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ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION— 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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Centralize Observation of Bulk Materials Handling 


with Picture-Perfect 


PHILCO Lrdiustrial 7V 


Now—one man, at a central control point, can maintain constant watch over your entire 
materials handling operation . . . control flow rates . .. spot potential tie-ups . . . take 
preventive measures before emergencies develop. 


Virtually any combination of on-the-spot viewing cameras and centrally located moni- 
tors can be used. The lightweight Philco Vidicon camera mounts easily to cover each 
important field of vision . . . provides unmatched picture quality and accuracy of detail, 
even in low light levels. Compare the picture brilliance and clarity of new Philco ITV 
before you order ANY closed circuit system. 


Philco’s complete line of ITV accessories permits maximum flexibility and remote 
control for your system. Remote pan and tilt . . . remote iris and focus . . . Auto-Zoom 
lenses . . . lens turrets . . . weather-proof housings . . . explosion resistant housings . . . 
assure complete versatility and adaptability to any installation. 
Here is positive surveillance for control in even the most hazardous or inaccessible 
locations. And power consumption is low . . . total hourly power consumption for an 
entire system is actually lower than that required to operate a household toaster. ) 
To help control bulk materials handling éfficiently and economically . . . specify ; NST 
Philco ITV. Oe 


Send for illustrated brochure, describing complete Philco ITV equipment and systems. 


GOVERNMENT AND INDUSTRIAL DIVISION 
PHILADELPHIA 44, PENNSYLVANIA 
® in Canada: Philco Corporation of Canada Limited, Don Mills. Ontario 
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MANAGEMENT NEWSLETTER 


ELECTRICAL BUSINESS OUTLOOK __ 


Electrical World 
SEPTEMBER 16, 1957 





Appliance makers will have something to celebrate, if the Value Line Investment 
Survey’s predictions come true. This year’s reductions in factory output have 
cut inventories down to size, and price structure is firming, the survey finds. 


A recovery of profit margins is in sight. In fact, says the Value Line, appliance 
stocks have an appreciation potential into the early Sixties more than 12% 
higher than the average of all stocks. 


And 1958 sales will be pulled up by a 10% rise in home building, according to 
the survey. Within five years the Value Line estimates that sales volume in 
the appliance companies they sampled will be up 52%. 


This falf’s pick-up in business may look like a chain reaction from Detroit. 
Car sales will be that important in the next few months. So far it’s been any- 
thing but a great year for consumer durables, particularly the “big ticket” items. 
And if these don’t stage a turn-about, there’s not going to be much of a 4th 


quarter spurt. 


Actually the auto industry is fairly optimistic about the new ’58 models. Car 
makers now plan to turn out some 1.5 million cars in the 4th quarter. Part of 
this ties into the possibility of a strike next spring. But it also means that 
Detroit expects to end the year with a sharp upturn in sales. 


Odds are now good that 1957 will wind up a 6-million car year—second only 
to the big auto booms of ’50 and ’55. But right now there’s still the problem of 
cleaning up the 57 models. At last count dealer stocks were up to some 800,000 
cars, a high level for late summer. The hangover of old models doesn’t seem 
to be worrying Detroit very much this year. But it will take some pretty active 
selling from here on in to wash out excess inventories. 


Electric utilities are using more motor vehicles, too. According to data furnished 
by the Automobile Manufacturers’ Association, the 17 utilities maintaining the 
largest fleets now operate 58% more passenger cars and 19% more trucks than 
they did in 1951. 


The Outlook for Utility Sales 


SS iitthicte) ed 


J A s 0 N ® 
Non-Estimoted Dota: Edison Electric Institute 
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STATISTICS 
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OUTPUT 


Week ended Sept. 7, 
11,678,000,000 Kwhr 
Up 6.6% 


Per Cent Change From Previous Year 
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Seasonally Adjusted Index 228.6 
Week Ago 229.1 
Year Ago 217.1 


Atomic Energy Commission requirements— 

0 " 5 1,050,000,000 Kwhr (Electrical World 

Sinincin Sloan Wachde teatinns estimate). Excluding AEC, output increase 
was 8.1% 


Power Statistics .. . 


Preceding Annual 
Month Year Ago Change % 
122.79 117.50 
Peak—Class 1 Systems. 97.7 
Estimated Dec. '57 Peak 113.6 
51.70 
11.80 
39.90 
46.60 
11.86 
7.38 
24.89 
2.48 
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12.60 

6.24 6.31 

125.72 108.66 
109.69 101.75 101.54 
46.16 46.06 44.86 
2.58¢ 2.58¢ 2.62¢ 
3,047 3,034 2,858 
$78.61 $78.28 $74.88 
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Business Statistics .. . 
Indexes: 1947-49 = 100 


145 

154.8 147.8 
120.2 

153 146 


140 117 
93 111 


141.3 132.3 é. 
Transformers and regulators... . ‘ 147.7 138.2 é. 
165.9 152.3 9. 
5. 


GNP—annual rate—$ billion q ; 429.1 410.8 
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MANAGEMENT BULLETIN 


FINANCE After the relative breathing spell experienced by electric utilities in late July and 
August as to new bond offerings, such offerings became substantial again in 


September. 


Based on the schedule shown in “Investment Dealers Digest,” about $120 million 
of electric utility funded debt comes to market in the first half of September 
and over $150 million in the last half. This indicates a monthly total of about 
$275 million, or at the annual rate of around $3.3 billion. Gas and telephone 
utilities are scheduled to offer more than $118 million new bonds in September, 
bringing the total for the month to nearly $400 million as to all utilities. In 
addition, offerings of other corporate issues scheduled for September total over 
$200 million, of funded debt, bringing the grand monthly total to about $600 
million. : 


Recent moderate firmness in bond prices may well show weakness in the face 
of such excessive demands for long-term money. It is to be hoped this great 
mass of new securities can be absorbed without piercing the peak bond yields 
of early summer. 


Lower market prices are forecast for slower-growth-per-share utility stocks 
until yields at least approximate those available on most new issues. This 
prediction appears in Goodbody & Co’s September Outlook for Electric Utility 
Common Stocks. 


The price of a number of slower-growth-per-share stocks may drop until 
the yield rises to 6% or better, the Outlook continues. This is because money 
rates are having a pronounced influence at the present and may rise still further. 
It also appears that many utility stocks have been slow in adjusting yields to 
higher money rates. 


With respect to gains-per-share, some utilities are forging ahead, others are 
moving erratically, and a few are standing still. This is despite strong gains 
in revenues. Growth in per-share earnings “depends importantly on a coopera- 
tive and understanding regulatory commission,” the Outlook continues. 


Net gain may be down in 1957 over 1956 for many utilities, the Outlook adds. 
And a growing number of companies may need rate relief. Companies in 
areas where rate relief is hard to get—then inadequate when it comes—are 
bound to be held back in growth per share, even though they do have a sizable 
increase in rate base. 


The “most beneficial’ areas for utility expansion will be in the South, the South- 
east, the South Central area, and the West Coast. Specifically the Outlook 
names Florida, Louisiana, Texas, Kansas, Oklahoma, Arizona, Utah, Oregon, 
and Washington. For a copy of the Outlook, write Ted Locke, utility security 
analyst, Goodbody & Co, 115 Broadway, New York 6, N. Y. 
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With regard to the rate base when the Florida Railroad & Public Utilities Com- 
mission reduced rates of Florida Power & Light Co by $4,725,000 a year, the 
commission lowered the utility’s proposed rate base from $334,870,000 to 
$302,404,378. However, it did allow construction work in progress, plant held 
for future use, and plant acquisition adjustments. 


While the commission deducted $7 million storm damage reserve, it did allow 
the annual accruals to that fund as part of allowable operating expenses, 


In the determination of working capital, the commission deducted not only the 
income tax payment lag but also the annual deferral of income taxes arising 
from the accelerated amortization. 
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MANAGEMENT BULLETIN  continved 


EMPLOYEE RELATIONS 


AREA DEVELOPMENT 


The order was based primarily on the commission’s claim that earnings of 7.41% 
on total capitalization were excessive in view of an earlier order which set 
6%4% as being reasonable. However, the commission said that, in view of 
higher money costs, it would allow the company to earn a rate of 6.98%. 


Another Florida utility, Tampa Electric Co will soon ask for a rate boost. 
Company’s Pres William C. MacInnes said recently: “Don’t be too shocked if 
we have to ask for a rate increase in the next few months. We are just about to 
that point .. .”. 


On the other hand, Florida Power Corp’s Vice President and Treasurer G. F. 
Foley said: “We have no intention of asking for an increase in rates.” 


Los Angeles will soon boost electric rates. City Council votes to increase 
bills of the average house user 12¢ a month and large power customers from 3% 
to 10%, with an escalator clause tying rates to fuel costs. Hike will amount 
to about $6 million a year. 


Despite heated protests by business and industrial spokesmen, the council passed 
two ordinances, affecting both Los Angeles and the Owens River Valley. The 
escalator clause in each ordinance will permit the Department of Water & Power 
to make periodic adjustments as oil and gas prices fluctuate. 


A further drop in revenues, it was contended, would hurt the sale of revenue 
bonds used to meet capital expenditures on a program geared to Los Angeles’ 
rapid growth. 


Here is the latest wage increase reported to EW. Sacramento Municipal Utility 
District workers are receiving 5% to 542% pay hikes. The scale for journey- 
man linemen is being raised from $110.25 to $116.30 a week. Groundmen, 
formerly receiving $79.45 to $84.10, will now get $83.80 to $88.75 a week. 


Missouri’s public utility anti-strike law may be appealed to the U. S. Supreme 
Court. IBEW is planning such a move at present when it filed notice of appeal. 
A special three-judge Federal Court recently denied a petition by three Kansas 
City locals of the IBEW for a ruling that the law is unconstitutional. 


Attacking the law in injunction proceedings, the union locals challenged its con- 
stitutionality on the grounds that the federal government had pre-empted the 
field of labor relations in interstate commerce by setting up the National Labor 
Relations Board. 


The court rejected the petition on the grounds, attorneys for the IBEW said, 
that no controversy existed at the time the suit was filed. 


Russians are interested in an exchange of engineers between U. S. and USSR. 
Nikolai P. Galochkin, chief of the department of foreign relations and A. 
Nekrosov, chief of technical department of the ministry of power stations, 
asked S. David Hoffman of American Standards Association to explore the 
exchange of electrical engineers and technicians between the two countries. 


People interested in industrial development of their communities may want to 
consider these three points made by Floyd Fairman, newly made president of 
Kentucky Utilities Co and chairman of the Area Development Council of the 
Kentucky Chamber of Commerce, recently: 1. There is a good future for those 
communities preparing for it; 2. Every community that has done a good job 
of self-evaluating (and has done something about it) is reaping the rewards; and 3. 
When any community is improved it becomes an economic boost for all of 
Kentucky. 
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In addition to the advantages of 16- 
step operation, URS regulators pro- 
vide long, trouble-free life through 
e MAGAMP-completely static con- 
trol ¢ 20-year warranted contacts 
¢ Separate oil compartment for tap 
changer ¢ Shock-free, direct drive 
Geneva gear mechanism prevents 
loosening parts ¢ Concentric lead or 
six bushing construction optional. 


A new selector switch, mounted on the panel of 3-phase 
URS regulators, permits selection of 4% step opera- 
tion; or 14% step operation, where out-of-step or 
similar paralleling with %% step is not required. 
Similar units may be paralleled on 1% % steps. 

Selection of 14% step regulation, by forcing two-step 
operation of the high speed response mechanism on the 
URS regulator, provides benefits of 144 % step regulation 


you CAN BE SURE...1F ITS Westinghouse Kl 
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holds closer to set balance voltage. 

The selector will be furnished on any new 3-phase URS 

regulator, without charge, if specified on the order. 

Conversion of your present URS regulators for 16-step 

operation can be achieved at small cost. 

For further information, contact your Westinghouse 

representative, or write Westinghouse Electric Cor- 

poration, P. O. Box 868, Pittsburgh 30, Pennsylvania. 
J-70826 
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ERROL W. DOEBLER 


LILCO Elevates 


In a recently announced series of 
executive changes, Long Island 
Lighting Co elected Errol W. 
Doebler as chairman of the board, 
John J. Tuohy as a director and 
president, and Robert G. Olmsted 
as vice chairman of the board. All 
appointments are effective Nov. 1. 

Doebler assumes the position left 
vacant by the resignation of Ed- 
ward F. Barrett. Barrett, chairman 
since 1953 and a former president 
of the utility, will continue as direc- 
tor and chairman of the company’s 
pension investment committee. 

Doebler, who comes to his new 
position after serving as president 
since 1953, will continue as chief 


JOHN J. TUOHY 


ROBERT G. OLMSTED 


Doebler, Tuohy, and Olmsted 


executive officer. He has been with 
Long Island Lighting since 1927, 
when he joined the utility’s commer- 
cial department in Nassau County. 
Ten years later he was appointed 
to the position of general operating 
manager in charge of gas and elec- 
tric operations, engineering and con- 
struction for Long Island Lighting 
and gas operations for the Nassau 
& Suffolk Light Co and the Long 
Beach Gas Co. In 1941 he was 
promoted to vice president of Long 
Island Lighting in charge of electric 
and gas operations, engineering, 
and construction. 

Tuohy, who now assumes the 
presidency, has been vice president 


Wisconsin Utility Ups Gruhl 


Alfred Gruhl, vice president of Wisconsin Electric Power Co, has 
been elected a vice president of Wisconsin Michigan Power Co and 
Wisconsin Natural Gas Co, both subsidiaries. 

Gruhl, who has been associated with the parent company since 1932, 
has served as vice president since April of 1955. During his 25 years 
with the utility he has served in various engineering capacities. He was 
appointed as research engineer in 1944 and four years later was made 
an assistant vice president of the company. 

A 1925 graduate of the University of Wisconsin, Gruhl has been 
active over a period of years in the Wisconsin Utilities Association and 
is a past president of that organization. 


ALFRED GRUHL 


in charge of sales, employee rela- 
tions, and publicity since late in 
1954. He began his career with 
Long Island Lighting 12 years ago 
as an attorney and was advanced to 
the position of assistant to the presi- 
dent of the company in 1950. 

Olmsted is former vice president 
in charge of finance and purchases. 
As vice chairman of the board, a 
newly created post, he will assume 
direction of overall staff activities, 
planning and control, and will con- 
tinue in charge of finance and pur- 
chases. During his utility career he 
has also been treasurer of Long 
Island Lighting and vice president 
of Nassau & Suffolk Lighting. 
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When choosing a premium power cable... 


How much choice do you really have? 


Cable may look alike—but you can find 
many differences in jackets and insulat- 
ing compounds. And you want only 
the best cable for your operating con- 
ditions. 

That’s why it’s important to choose 
your cable from a manufacturer who 
offers you a real choice of modern 
cable materials. 


Full choice of insulating compounds 
Only three major companies give you 
a choice of either oil-base or butyl- 
base insulation. Rome Cable is one of 
these three and offers a choice of 
Rozone A (butyl-base) and Rozone 
(oil-base) insulations. 

And, in addition, Rome can offer 
you a polyethylene insulation for high 
voltages. 

You can match your operating needs 
more closely with cable insulation that 
puts the emphasis on what you want 


most—resistance to heat, moisture, 
ozone cutting, or any combination of 
properties. You can be sure of this 
choice when the cable is made by 
Rome Cable. 


Getting the right jacket 
In modern jacket materials, too, the 
same kind of freedom works to your 
advantage. You get a choice, with 
Rome Cable, of Roseal (special flame- 
retardant polyethylene); Roprene (a 
Rome-developed neoprene compound 
for use with rubber insulations); Ro- 
lene (polyethylene) ; and several other 
high-quality jacketing compounds. 


Each has its own advantages, depend- 
ing on your requirements. 


Bring your cable problems to Rome 
When you discuss your premium cable 
requirements with your Rome Cable 
representative, you can count on his 
recommending the right cable for you. 
No matter what type of cable you 
choose, take advantage of Rome’s abil- 
ity to offer you a real choice. 

For more information on the choice 
you get with Rome’s power cable, con- 
tact him now—or write to Department 
713, Rome Cable Corporation, Rome, 
New York. 


ROME CABLE 
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“Heads-up’” wiring 
In Texas... 


.-.as Crain Electric installs Rome’s tough power cable 


at Amarillo’s new Olsen Park school 


For the long cable pull on this job—from trans- 
former vault to the service connection on the 
pole—Crain Electric Company needed a tough, 
abrasion-resistant cable. That’s one reason they 
installed Rome’s Rozone-Roseal power cable. 
Here are the other reasons why this rugged 
cable is ideal for almost every type of high- 
voltage installation—either underground or 
overhead: 
Special polyethylene protection. Roseal is a 
special flame-retardant polyethylene developed 
by Rome Cable. It provides excellent resistance 
to abrasion, moisture, weathering, oils, and most 
chemicals; and it is considerably easier to pull 
than other cables. You can install Roseal-jack- 
eted cable underground or overhead, in climates 


ROME 


C'° O28 830. aT 


Se, 


as distinctly different as Amarillo’s and Duluth’s, 
and still enjoy the benefits of long cable life. 
Water and ozone-resistant insulation. A spe- 
cial oil-base insulation—Rozone—assures protec- 
tion against ozone cutting and moisture. High 
dielectric and impulse strength makes it an out- 
standing choice for your high-voltage installa- 
tions. And its unusual resistance to moisture 
permits you to bury this cable safely in areas 
where it must remain immersed in water for 
long periods of time. : 

Specify Rome’s Rozone-Roseal for your next 
job. Contact your nearest Rome Cable repre- 
sentative for more information—or write to De- 
partment 717, Rome Cable Corporation, Rome, 
New York. 


CABLE 


O N 


EASY TO PULL. This Crain Electric Com- 

pany workman guides Rome’s high-volt- 

ble leaves reels for un- age power cable into conduit at the start 
0 


UNDERGROUND OR 
OVERHEAD. Power ca- 


LONG CABLE LIFE. Crain’s crew pre- 
pares to make the overhead service con- 
nection. Because this tough power cable 
is highly resistant to abrasion, moisture, 
and weathering, long cable life is as- 
sured. 


derground installation to 
pole, It’s also ideal for 
overhead use. 


a 250-foot pull from Amarillo’s new 
Olsen Park school. 
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PERSONAL BRIEFS 


Ray N. Benjamin has retired as vice 
president and chief engineer of 
Georgia Power Co . . . The company 
has named Sam L. McKinney and 
Allen B. Wilson as assistant treas- 
urers, Robert T. Bradberry as At- 
lanta Division auditor, and A. H. 
Lewis as Athens Division auditor. 


The new post of system substation 
maintenance coordinator for Jersey 
Central Power & Light Co and New 
Jersey Power & Light Co has been 
assumed by Harold A. Pierce. 


Oklahoma Gas & Electric Co’s Mal- 
colm Morrison has retired as vice 
president of municipal relations. 


Truman P. Price, formerly chief 
engineer for the Pacific County 
PUD (Wash.), has been named 
supervisor of the newly created divi- 
sion of power resources in the 
Washington State Department of 
Conservation. 


Carolina Power & Light Co has 
named James H. Hunt as industrial 
development agent in South Car- 
olina. 


Kenneth W. Worrall has been ad- 
vanced from Laramie office manager 
for Pacific Power & Light Co to 
Wyoming Division office manager. 


Recently named to the grade of 
Fellow in the American Institute of 
Electrical Engineers were Theodore 
Brownlee of General Electric Co; 
Emanuel L. Brancato, National Re- 
search Laboratory; John L. Cant- 
well, GE; James C. Clark, Univer- 
sity of Arizona; Joseph H. Cox, 
Westinghouse Electric Corp; Waldo 
E. Enns, Portland General Electric 
Co; John G. Ferguson, Bell Tele- 
phone Laboratories, Inc; William R. 
Harris, Westinghouse; Ralph E. 
Neidig, Metropolitan Edison Co; 
Alwin G. Steinmayer, Line Material 
Industries; and Stanley C. Town- 
‘send, Pennsylvania Power & Light. 


At Mississippi Power & Light Co, 
Robert N. Henry has been named 
Winona area manager and E. O. 
Robinson Magee area manager. 
‘Ralph Criscoe transfers to the Right- 
‘of-Way section. 


((More -personal ‘briefs on page 168) 
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This Burndy quartette illustrates view thai . . . y 


a ne —_ 


Engineer's Role Opens for ‘Fair Lady’ 


Authorities may disagree on the 
seriousness of the engineering short- 
age. But most concede that women 
will play increasingly important 
roles in industry’s technical gains 
during the future. 

The four women above, engineers 
for Burndy Corp, are evidence of 
the trend. They’re engaged in all 
facets—from consulting and author- 
ing technical papers to actual work 
in the project and design engineer- 
ing fields. They’ve also contributed 
to Pres Bern Dibner’s conviction 
that “members of the fair sex can 
do a good job of engineering.” 


Gal Engineers Ease Shortage 


And “because it has always been 
our policy to use qualified ‘woman- 
power’ we have been less seriously 
affected by the shortage of engi- 
neers,” says Dibner. 

Burndy, which employs about 
100 graduate engineers, hired its 
first woman in this ‘masculine’ pro- 
fession about 15 years ago. She’s 
Rose Feier Mankofsky (third from 
left), who handles technical aspects 
of patent applications in her present 
capacity of consultant. A Hunter 
College graduate, she’s also been a 
member of Burndy’s technical serv- 
ice staff. : 

The other women holding engi- 
neering positions with the firm are, 
left to right, Ruth Cerasoli, assistant 
project engineer for the Omaton 


Division; Grace I. Wicks, assistant 
design engineer, Omaton Division; 
and Ruby S. Langford, technical 
service engineer for the Utility-In- 
dustrial Division. 


Firms Urged to Drop Prejudices 


An_ unofficial spokesman for 
lady engineers—Emma C. Barth— 
contends companies can ease the 
much-discussed engineering shortage 
if they would drop certain prejudices 
which are preventing many girls 
from entering the engineering pro- 
fession. 

Miss Barth, who’s carved out a 
successful career in the field of tur- 
bine generators, is one of five 
women engineers at Westinghouse 
Electric Corp. 

She said a recent National Edu- 
cation Assn survey indicates the 
nation will need 630,000 engineers 
by 1965, but will have only 530,- 
000. 

In view of this, and the fact that 
recent studies show that men out- 
score women only 3 to 2 in basic 
engineering aptitude, she advises 
companies not to limit women to 
jobs as aides and assistants to engi- 
neers. 

She asserts that in one major re- 
spect—the ability to handle people 
—women are better suited to engi- 
neering than men, because they in- 
stinctively know more about dealing 
with people. 
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LEFFEL TURBINE 
FOR KENNEWICK 


Now, there are Leffel hydraulic turbines at work in 
two Kennewick Division stations . . . the recently 
completed Amon Pumping Plant and the Chandler 
Power and Pumping Plant. Located in the southeastern 
section of the State of Washington, the Kennewick 
Division of the Yakima Project is being developed by 
the Bureau of Reclamation of the U.S. Department 
of the Interior. 

The Amon Pumping Plant, unusual because of its 
outdoor installation, is powered by a Leffel turbine 
which withstands the effects of wind and sand, in 
addition to performing at top turbine efficiency. This 
turbine is the horizontal shaft discharge spiral case 


le ea eB 


FOUNDED {wn 1862 


MORE EPPLCIEN? 
POWER 


HYDRAULIC 
FOR OE FEARS 
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type, and is rated to develpp 700 H.P. under 63 ft. net 

head, speed 600 R.P.M. Directly connected at each end 

to a centrifugal pump, the turbine unit has a discharge 

elbow coming off either side. This turbine, like larger 

Leffel turbines throughout the world, harnesses water 
wer efficiently and economically. 

Leffel has the technical knowledge and wide range 
of experience necessary to design and build hydraulic 
turbines for most any size installation. 

Leffel can help you with your project, big or small, 
whether it be expansion, rehabilitation, or a new in- 
stallation. Mail the coupon below TODAY for com- 
plete details. There’s no obligation, 1101-E 


SSCHSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTSSSSSSSSSSESSESEE 


FREE LITERATURE 


THE JAMES LEFFEL & COMPANY 
Dept. P SPRINGFIELD, OHIO 


a Please send me more information on Leffel hydraulic turbines. 
[) Please have your representative call 
Name 

Company 

Street. 


City. State. 
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STEEL 


Every Kind 


Quick Delivery 


Plates, Structurals, 
Bars, Sheets, Tubes, etc. 
Carbon, Alloy, Stainless 
Steels, Babbitt Metal. 


Plants at: New York °* Philadelphia 
Beston * Wallingford, Conn. * Char- 
lotte, N. C. * Cincinnati * Cleveland 
Detroit * Pittsburgh * Buffalo * Chicago 
Milwaukee * St. Louis * Los Angeles 
San Francisco * Spokane * Seattle 


SAVE TIME and MONEY! 


WiTH A 


6° FIELD RANGE FINDER 


. - « Widely used 
by ‘Phone, and 
Utility Companies 
Speed erection and 
maintenance of Tele- 
phone and Utility lines 
with this 6” Field 
Range Finder. Measure 
line clearance, spacing and sag from the ground. 
Measure distances from 8 ft. to 100 ft. with ac- 
curacy to within 2%. Especially useful for inac- 
cessible objects and places. These are sturdily 
built instruments . . . of such compact size they’re 
easily carried in pocket. Dependable for years of 
trouble-free service in rugged use. Available in 
two models — Direct Vision and Overhead Prism. 
Each supplied with o top-grain genuine leather 
carrying case. Order by Stock Number. (open 
account to rated firms). 


Stock No. 50,137-DK 
Direct Vision Model 


Stock No. 50,138-DK 


EDMUND 5 SCIENTIFIC co. 


CLEARANCE 
BETWEEN LINES 
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Personal Briefs ; 
(Continued from page 166) 


J. M. Stokes has been named to 
replace retiring J. T. Reidy as claim 
director of Gulf States Utilities Co. 
. . . The company has transferred 
Vv. B. Hereford, district superin- 
tendent at Conroe, to Navasota, 
and W. E. Dinkins from district 
superintendent at Navasota, to 
Conroe. 


Ben Little, manager of Consumers 
Power, Inc, has been appointed a 
member of the Oregon Water Re- 
sources Board by Gov Robert D. 
Holmes. 


Westinghouse Electric Corp’s Steam 
Division has appointed Dr. A. E. 
Hershey manager of development 
engineering for industrial gas tur- 
bines and David C. Fulton manager 
of the heat transfer apparatus de- 
partment . . . New director of pur- 
chases for the general products 
group is William S. Perkins . . . On 
the Pacific Coast, Glenn Bates was 
recently named switchgear super- 
visor; Edward E. Lacy manager 
of machinery electrification; and 
Charles E. Hammond, assistant 
manager of the South Pacific ap- 
paratus district. 


At Federal Pacific Electric Co, 
M. J. St. John was promoted to man- 
ager, distributor products depart- 
ment, Newark Division; G. E. Ben- 
son to manager, general products 
department; J. T. Donahue to prod- 
uct manager, regional plant appara- 
tus; G. A. Dusch to product man- 
ager, switchgear apparatus; C. A. 
Schmidt to manager, industrial prod- 
ucts department, Newark Division; 
C. G. Landeck, in charge of switch 
and fusible equipment; R. L. Slees- 
man, to StaBreaker product man- 
ager; and John LaRoque to product 
manager for motor controls. 


W. Glenn Williams is new engineer- 
in-charge of induction and dielectric 
heating sales in Allis-Chalmers 
Manufacturing Co’s electrical appli- 
cation department . . . A-C’s In- 
dustries Group has named John T. 
Carroll assistant engineer, control 
department; John C. Schildwachter, 
application engineer, compressor 
department; and David Vaughn, 
assistant engineer, steam turbine 
department. 
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& SLIDE-A-LINK 
SWITCHES 


Makers of the safe, 


sturdy, compact, 
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Need a hand-up? 


When the next rung on the ladder 
seems a long way off—that’s when 
Electrical World can really lend a 
hand. Keeps you advised of the 
latest technical developments, in 
touch with fast-breaking industry 
news, alert to possible future de- 
velopments, keeps you abreast of 
industry statistics, legislation, in- 
dustrial relations—Only “The Elec- 
trical Industry’s Weekly Magazine” 
can keep you really on top of every 
industry occurence of importance! 


You read Electrical World regu- 
larly, you'll see what we mean . 
and so will your boss! Electrical 
World, 330 est 42nd St., New 
York 36, N 
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Generator Relays | 
(Continued from page 100) chai E 
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tor during start-up of a large tur- 
bine generator. The preheating Wire Fence—since 1883 


schedule calls for running the unit 
at reduced speed (30 to 75% of 
rated speed) for a few hours with 
the field energized. A reduced volt- 
age level at a frequency less than 
60 cps exists on the stator winding 
during this period. Adequate relay sal eae a Ra 
protection should assure detection sacha tae oe oun rg 
of faults likely at this reduced-fre- | : a patented process Page is 
quency operation. = producing a great new wire 
. , which provides better, long- 
Added Relaying Not Needed “iutinn fence souaniadieis 
The relays of principal concern at a substantial long-range saving. Commercially pure alumi- 
during this period are the generator num is bonded to fence fabric wire and thus combines the 
differential, the transformer differ- strength of steel with the corrosion resistance of aluminum. 
ential, and the generator ground re- ASTM salt spray tests show that for equal thickness of coat- 
| , Ailthoush th t d ing, the new aluminized wire outlasts galvanized wire by more 
ay> ougt © generator and | than 2 to 1, yet with all the advantages of this new fence fab- 
transformer differential relays are | ric it costs no more to buy and install a Page Chain Link 
not as sensitive at the reduced-fre- | Fence with acco Aluminized Fabric. In terms of years of 
quency operation as for operation | unfailing service your investment can be halved or more. And 
at 60 cps, the decrease in sensitivity to be sure of expert, reliable workmanship your fence will be 
at 20 cps is not too serious. There- | engineered and erected by a nearby, long-experienced mem- 
fore more sensitive protection for ber of Page Fence Association. For helpful Page data... 


phase faults during this period is not Write to PAGE FENCE ASSOCIATION, Dept. W, Monessen, Pa., 
justified. The application of a sud- Atlanta, Bridgeport, Chicago, Denver, Detroit, Houston, Los Angeles, New York, 
den-pressure gas relay for sensitive aoe ee 

60 cps cycle protection of the trans- PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. 
former unit provides sensitive sup- |~ : ‘a 
plementary protection at reduced 
frequencies. 


Overcurrent ground relays used , 
with low-resistance or low-reactance Look to Su sales i is 


grounding are not quite as sensi- 
tive at reduced-frequency operation, i el@ 4a FQUIPMENT 
but again it is believed that the 
protection afforded by this relay is 
probably adequate without the ad- 
dition of other special relays. How- 
ever, for the high-resistance ground- 
ing system, the voltage relay which 
uses a series resonant third har- 
monic filter becomes quite insensi- 
tive at reduced frequency. For com- 
plete ground protection, an instan- 
taneous-voltage relay should be 
connected across the resistor in the 
transformer secondary. This relay 
should be in the circuit during the 1 as 
preheating period and should be re- Superior also offers a com- 
moved after the generator has been : \ plete line of: 

*%\ Test Switches Enclosures 


synchronized to the line. 4 BAA\, Test Blocks Test Tables 
Applies to 20 cps Operation 


It should be understood that the ~~ » . 
above comments apply only to the Say Ne 10 22 eae, ; 
reduced-frequency operation down SA aR SWITCHBOARD & DEVICES CO. 
to about 20 cps involved in rotor “eam me CANTON, OHIO 


preheating. The comments do not 
apply to reduced-frequency opera- Seah eocditk tech oodcdan Waite tes. - 


tion at considerably less than 20 cps. | 


LASTS LONGER—COSTS NO MORE 


"Annie 
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TO BUILD YOUR LIGHTING BUSINESS... 


Enter The 1957 International 


Stories on top winning entries will be published in 


ELECTRICAL WORLD 


Local publicity will stimulate 


lighting business! 


$5,400.00 in cash prizes will be awarded! 


Have you completed an outstanding lighting job 
since January Ist, 1956? Do you have one 
planned—or working—to be finished before Oc- 
tober 25th, 1957? Why not let that job bring you 
extra profit . . . and industry-wide recognition? 
Enter it in the 1957 International Lighting Com- 
petition! 


The competition is open to any individual who is 
either the owner or manager, or an employee of 
any of the following types of business, provided 
he complies with all the requirements outlined in 
the official rules of the competition: 1. Electrical 
Contractor. 2. Electrical Wholesale Distributor. 
3. Architect or Engineer. 4. Electrical Utility. 


The contest epens March 15th, and closes October 
25th. Announcement of award winners will be 
made durimg the week of November 11, 1957. 


The conrpetition is sponsored by three McGraw- 


Hill publications: Electrical World . . . Electrical 
Construction and Maintenance. . . Electrical 
Wholesaling . . . with the cooperation of the Na- 
tional Lighting Bureau (National Electrical Manu- 
facturers Association). 


Commercial, industrial and institutional lighting 
installations winning cash prizes will be certified 
by the National Lighting Bureau, NEMA, provid- 
ing the installation plans meet certification stand- 
ards. Certificates will be presented to all cash prize 
winners, and honorable mention winners. In case 
of tie, duplicate awards will be made. Wherever 
practical, awards will be made locally; if possible 
at electrical group meetings. 


Send in the coupon below for detailed information 
on the 1957 International Lighting Competition. 
Make your outstanding lighting job pay off in 
extra cash, and valuable public acclaim! 


ee —— 


LIGHTING CLASSIFICATIONS: 


Lighting installations are divided into 
six separate and individual groups. 
Separate awards will be made for 
each classification, within each con- 
testant division. The installation classi- 
fications are: 


Industrial 
Store 

. Office 

- Institutional 
Outdoor Lighting 
Residential Lighting 


PRIZE AWARDS: 


The 120 cash prizes offered, total 
$5,400.00. There are five prizes for 
each of the six installation classifica- 
tions, and these prizes are offered 
within each of the four contestant divi- 
sions. The prize awards for each clas- 


sification and within each division: 


First Prize: $100 
Second Prize: $50 


Three Prizes: $25 each. 


JUDGING: 


Competent and fair consideration for 
each entry has been assured through 
appointment of nine individuals, each 
a well-known authority in the field of 
illumination, to serve as judges. These 
individuals will form three panels of 
three members each, to judge the sep- 
arate lighting classification groups. 
The decisions of the board with re- 
spect to awards and all other competi- 
tion matters are final and binding on 
each participant. The competition and 
awards are subject to all applicable 
local, state and federal laws and 
regulations. 
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OFFICIAL COMPETITION RULES: 


RULE 1 — Application to enter the Competition 
must be made in writing. Applicant may use an 
Official Entry Application form, which will be 
supplied by the Lighting Competition chairman 
upon request. (In any case where the applicant 
is unable to obtain an Official Entry Application 
form, he may send in his request to enter by 
letter). 


RULE 2 — Any individual—who may be the own- 
er or manager, or an employee of any of the 
following types of business — may enter the con- 
test. These types of businesses, which are to be 
known as Contestant Divisions, are: electrical 
contractor; electrical wholesale distributor; arch- 
itect or engineer; and electric utility. Either in- 
dividual or joint entries may be made; joint 
entrants must specify which Contestant Division 
they are entering. 


RULE 3 — Entries must be made in one of the 
following Installation Classifications: industrial 
lighting; store lighting; office lighting; institu- 
tional lighting; outdoor lighting; residential 
lighting. 


RULE 4 — Contestants or their firms must have 
been responsible for either the design, layout, 
sale or installation of the lighting installation 
covered by each entry. The contestant will state 
this eligibility by describing in detail in each 
entry the part he took in the design, layout, sale 
or installation. In the case of joint entries, each 
contestant must state in the entry the work for 
which he was responsible. 


RULE 5 — A contestant may submit any number 
of entries. 


RULE 6 — Each entry must cover one or more of 
the following: 


a. A lighting installation for a single specific 
visual requirement. 


b. A lighting installation for a specific area, 
largé or small. 


c. An overall lighting installation for an en- 
tire building, project or general area. 


A lighting installation using any make, or 
brand, or type of electric lighting equipment, 
and based on any lighting system design or lay- 
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out, regardless of whether such lighting equip- 
ment, hghting system design or layout conforms 
with recognized standards for good lighting prac- 
tice, may be enter | in the Competition. The 
Board of Judges, however, will judge all entries 
based on those factors conforming with recog- 
nized standards of good lighting practice. 


RULE 7—Each entry must be submitted sep- 
arately, in an official Competition Entry folder 
bearing an official Registration Number as as 
signed by the Competition chairman. 


RULE 8 — Al entries, to be eligible in the Com- 
petition: 

a. Must be mailed on or before the closing 
date of the Competition (October 25, 1957), 
and must be received by the Competition 
chairman on or before November 4, 1957. 

b. Must cover lighting installations completed 
within the period between January 1, 1956 
and October 25, 1957. 


RULE 9 — In submitting an entry, the contestant 
agrees to be bound by all rules of the Competi- 
tion, and to abide by the decision of the Board 
of Judges, which will be final. All entries become 
the property of the sponsors of the 1957 Inter- 
national Lighting Competition, and no entry will 
be returned. All entrants, by submitting entries, 
further agree to grant the sponsors full reproduc- 
tion and publication rights. 


MAIL THIS COUPON FOR RULES AND ENTRY FORMS: 


Berlon C. Cooper, Chairman 

1957 International Lighting Competition 
330 West 42nd Street 

New York 36, N.Y. 


Please send me the rules brochure and entry 
forms for the 1957 International Lighting Competi- 


tion, 
Nome 
Company 
Address 
City 





“Our greatest challenge... 
the development of men’”’ 


Ralph Cordiner, President, General Electric Company 


“Few expenditures we can make are more 
important than those for education. A well- 
educated person produces more and consumes 
more, makes wiser decisions at the polls, 
mounts a stronger defense against aggression, 
and is better able to perform the grave re- 
sponsibilities of American citizenship. 


“‘Freedom needs educated people. So do busi- 
ness and industry. I earnestly ask you to 
support the college or university of ‘your 
choice in its planning for expansion and a 
stronger faculty. The returns will be greater 
than you think.”” 


If you want more information on the problems faced by 1, 


Education, Inc., 6 E. 45th Street, New York 17, New York 


KEEP IT BRIGHT 


Sponsored as a public service, in cooperation with the Council for Financial Aid to Education 
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= HIGHER EDUCATION 


higher education, write to: Council For Financial Aid To : 


ELECTRICAL WORLD 


CONSULTANT TRAINEE 


Utility engineer, 25 to 32, background in either 
rates, engineering or operations, interested in spe- 
cializing in economics of utility business as well 
as in broader economics. Outline education, experi- 
ence, salary requirement. Reply: c/o Personnel 
Department, Middle West Service Company, 20 
North Wacker Drive, Chicago 6, Illinois, 
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SEPTEMBER SPECIALS 
NEW MOTORS 
HP Make Type Speed 
50 Wagner-TEFCBB CP-504 900 
40 Wagner-TEFCBB CP-405 1800 
30 Wagner-TEFCBB CP-444 900 


Send for our FREE Catalog 


Cash for your surplus new and 
used electric equipment. Send 
your list today. 


CLO eM Ole uae Le 
5, MG sets and transformers 


e or Wire Us Ua 


ata EQUIPMENT .a0F 


n St., Rochest N.Y 


Tet -eel til et 1a] ore 


LARGE POWER EQUIPMENT 
Prompt Stock Shipment 
RENUBILT MOTORS - GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 

DO YOU GET OUR STOCK LIST? 


a em COMPANY, te =é 
Howell St. ox: ame Jersey » N. 4. 


U. S. Government 
DPPARTMENT OF THE INTERIOR, Bu- 
reau of Reclamation. Sealed bids (Speci- 
fications No. DC-4962) will be received at 
Bldg. 53, Denver Federal Center, Denver 2, 
Colorado until October 10, 1957, for furnish- | 
ing labor and materials for two (2) 25,263- 
kva, 95 percent power factor, 257-rpm, 11,- | 
500-volt, 3-phase, 60-cycle, vertical-shaft, 
hydraulic-driven, alternating current gen- 
erators for Fremont Canyon Powerplant, 
Missouri River Basin Project, Wyoming. 
Location Approximately 40 miles southwest 
of Casper, Wyoming. Time for shipment 
is 600 days for ist unit and 660 days for 
2nd Unit and time for installation is 120 
ealendar days for each unit. For particu- 
lars, address Bureau of Reclamation, P.O. 
Box 127, Glendo, Wyoming; or Building 53, 
Denver Federal Center, Denver, Colorado. 
W. A. Dexheimer, Commissioner. 


REPLIES (Box No.): Address to office nearest you 
c/o This publication Classified Adv. Div. 
NEW YORK: P. O. Bow 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 





POSITIONS VACANT 


Position Available: Middle ‘Atlantic State, 
Graduate Electrical Engineer as Superin- 
tendent with intimate knowledge of Genera- 
tion. Distribution, and Metering. Municipal, 
20,000 pop., Steam. Furnish resume and 
salary requirement. P-5989, Electrical World. 
Accountant—Colle; e trained. Experienced. 
Familiar with uniform system of accounts. 
Two-year contract, renewable. Transportation 
single or family. Government of Guam, Mari- 
anas Islands. Write Public Utility Agency, 
Box 719, Agana, Guam. State qualifications, 
references and desired salary. 


When Answering 
BOX NUMBERS 


to expedite the handling of your correspond- 
ence and avoid confusion, please do not 
address a single reply to more than one 
individual box number. Be sure to address 
separate replies for each advertisement. 
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DU PONT 


Offers a Long-Range Career Opportunity for a 


UTILITIES CONTRACT ENGINEER 


The Engineering Service Division of 
du Pont’s Engineering Department has 
an immediate opening for a graduate 
Mechanical or Electrical Engineer with 
am 10 vanes experience with gas — 
electric utility companies in rate design, 
com Pea ait in drawing u ~~ and negotiating utility 
inchudi * ae aera contracts, and in utility industrial sales 
of a lem and development work. Successful ap- 
plicant will handle negotiations with 
public utilities for purchase of elec- 
tricity, steam, water, gas, and telephone 
Mr. K. S. Marlin, Jr. service, and will assist in plant site 
Engineering Department evaluations. 


and experience, 
to: 


Gt) POND E. [. du Pont de Nemours & Co., Ine. 


Better Things i Cinna Living Wilmington 98, Delaware 
«+-through Chemistry 


ELECTRICAL ENGINEER ELECTRICAL 


Electrical Engineer interested in electrical DESIGNERS 
design of power plants or industrial plants. 

Experience not required. 

Excellent opportunity with consulting en- 

gineering firm in Middle West. Liberal 

benefit plans and good working conditions. 


Send resume of education and experience 
with statement of salary requirements to: 


P-8284, Blectrica] World, HARZA ENGINEERING CO. 
620 N. Michigan Ave., Chicago 11, Ill. 400 West Madison Street Chi o 6, il. 


Electrical Engineer 


Good opportunity for Electrical Engineer 
28 to 35 years of age, who has a college 


degree and five years of experience to ELECTRICAL ENGINEER 


locate with large paper manufacturer in 
northern New England. Work includes 


supervision of design, layout and instal- Planning & supervision of electrical de- 


lation of all types of electrical equipment. sign of steam-electric stati . subate- 
as well as supervision of electrical re- 


pairs and new construction. Salary will tions and transmission lines. Sound 
reflect previous experience. background and flexible personality es- 
P-6103, Electrical World sential for client contact. 35-50 years. 

Class. Adv. Div., P.O. Box 12, N.Y, 36, N.Y. Location Chicago. Long range oppor- 
tunity with established, reputable engi- 

MALE HELP WANTED neering-construction firm. Please send 


MECHANICAL ENGINEERS confidential resume. 
Graduate mechanical engineers interested in elec- 
trie production by steam generation. Experience 
cae. not ae a. eee Age — > -40. —_ 
jen portuni wi r expandin & 
electric utility in ‘the e Middle Atlantic %e tates ores, P-6093, Electrical World 
Seley Cas SANS S86 Pies ee 520 N. Michigan Ave., Chicago 11, Ill. 
P-5916, Electrical World 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 
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PROFESSIONAL SERVICES 


AMERICAN AIR SURVEYS, INC. 


* Aerial Topographic Maps & Photos 

* Plan & Profile for Transmission Lines 

¢ Aerial Stereo-photos for Planning 

*® Topographic Maps for Reservoir Studies 

* Coal Stockpile Volumes by Aerial Method 


907 Penn Avenue Pittsburgh 22, Pa. 


BARKER & WHEELER 


Utility and Industrial Valuations, Design sand 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Production 
and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. ¥ 


BLACK & VEATCH 
Consulting Engineers 
Electricity—Water—Sewage— Industry 


Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway Kansas City 14, Mo. 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 


175 Enfield 8t. Hartford, Conn. 


BURNS and ROE, Inc. 


and Design Reports ¢ Surveys 

Electric, 
A he 
Fi ee Fi Development ¢ Nuclear, 


and Industrial Plants 


160 West Broadway . New York 13, N. Y. 


COMMONWEALTH 
SERVICES INC. 


Management and 
Business Consultants 
300 Park Ave 
New York 22, N. Y. 


Consulting and Design 


Engineers 
209 E. Washington 
Jackson, Michigan 


DAY & ZIMMERMANN, INC. 
Engineers & Constructors 
Transmission & Distribution Lines 

Substations 
Design & Construction 
- Valuations - 
Industrial & Utility 
New York PHILADELPHIA Chicago 


DOBLE ENGINEERING COMPANY 
Electrical Insulation Engineers 
ve: ans and Maintenance of High Tension 


Special Problems in Electrical 
Communications 
Office and Laboratory: Doble Park 
o- 344, Belmont 78, Mass. Xe miles from Boston) 
ranch Office: 20 N. Wacker Dr., Chicago, Til. 


ELECTRICAL TESTING 
LABORATORIES, INC. 
2 East End Ave. New York 21, N. Y. 


Electrical, Electronic, Environmental, Photometric 
and Chemical Laboratories. Testing, Research, In- 
spection and Certification. 


ENGINEERING SERVICE COMPANY 
MAPS 


Drafting to your standards. Overhead or under- 
ground transmission and distribution maps or plats. 
Electric or gas. 


39 W. Adams St. Chicago 3, Ill. 


ASSOCIATES INC. 


FORD, BACON & DAVIS 


Engineers 


DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York ¢ Chicago * Los Angeles 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


DESIGN 
SUPERVISION OF CONSTRUCTION 
BUSINESS AND ECONOMIC RESEARCH 


Reading, Pa. New York, N. Y. 


HARZA ENGINEERING CO. 


Consulting Engineers 
Calvin V. Davis E. 


Transmission Lines 
ood Control, Irrigation 
River Basin Development 
400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Erection and Maintenance of 
Electrical Transmission and Distribution Lines 


135@ Holly Ave., Columbus 16, Ohio 


JACKSON & MORELAND, INC. 
Engineers and C Consultants 
Design and Supervision of Construction 
Reports—Examinations—Appraisals 
Machine Design—Technical Publications 
Boston New York 


JENSEN, BOWEN & FARRELL 


Engineers 
Appraisals—Investigations—Depreciation Studies— 
Cost Trends—Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting juiremen' 

Original Cost and Continuing Property Record 

Determinati 


ion 
Ann Arbor, Michigan 


. KELLOGG 
Piping System Design Analyses 
Unique model tester as well as modern digital com- 
puter facilities available for low cost, accurate 
ibility analyses of the most complex piping systems. 


The M. W. Kellogg Company 
711 Third Ave., New York 17, N. Y. 


THE KUWIAN CORPORATION 


Engineers - Constructors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility « Industrial « Chemical 


1200 N. Broad &t., Philadelphia 21, Pa. 


PETER F. LOFTUS CORPORATION 
Design and Consulting Engineers 


Electrica) @ Mechanical @ Structural 
Civil @ Nuclear @ Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 


THE LUMMUS COMPANY 
Engineers and Constructors 
385 Madison Ave., New York, N. ¥. 

Chicago . . Houston . . London 


Paris . . The Hague . . Montreal 
Carecas . . Bombay 


CHAS. T. MAIN, INC. 
Engineers 
Electric, Steam and Hydraulic Projects, 


Investigations, Reports, Appraisals 
Designs and Construction Supervision 


80 Federal St., Boston 10, Mass. 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Desi 
Engineers . . Purchasing 
Specialists in Financing 

Accounting and other Operations 


281 So. La Salle St. Chicago 4 


SANDERSON & PORTER 
ENGINEERS 


Design 
Construction 


SARGENT & LUNDY 


Engineers 


14@ South Dearborn 6&t. 
Chicago, Ml. 


SVERDRUP & PARCEL, INC. 
Engineers - Architects 
Design, Construction Supervision 
Steam and Hydro Power Plants 


Power Systems - Industrial Plants 
Studies - Beports 


St. Louis San Francisco Washington 


TIPPETT & GEE 


Consulting Engineers 


Mechanical « Electrical « Thermodynamic 
Structural Design ¢ Studies « Supervision 
Power Stations ¢ Transmission ¢ Distribution 
Industrial Plants ¢ Process 


1833 North Second Street Abilene, Texas 


F. A. TUCKER, INC. 
Contractors—Engineers 
specialize in 
Distribution - Transmission - Telephone 
lines - =e - Roads - Bridges 

ms 


Main Office — 38% Center Street, Rutland, Vt. 
Branch Office — Little Rock Road, Charlotte, N. C. 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 
Construction and Maintenance 


Transmission - Distribution 
Electric and Telephone Lines 
Consultants 


505 York Road Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design ¢ Construction « Reports « Appraisals 
80 Broad Street, New York 4 


READERS MAY CONTACT 


the consultants whose cards appear on 
this page with the confidence justified by 
the offering of these special services 
NATIONALLY. 
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You've got the key 
in your hand... 


the key that unlocks the 
tremendous market poten- 
tial of the Electric Power 
Industry . . . whoever you 
want to reach, no matter 
which segment of this com- 
plex, expanding market 
they’re in. ELECTRICAL 
WORLD’s audience of 
more than 26,000 all-paid 
subscribers is the bone and 
marrow of the entire in- 
dustry—the key people 
wherever electricity is gen- 
erated, transmitted, dis- 
tributed or utilized in 
large amounts. Want the 
whole story . . . the real 
significance of WORLD’s 
audience to you? Simple. 
Write today for “Quick 
Facts”... 


ELECTRICAL WORLD 


330 W. 42nd St., 
New York 36, N. Y. 





The 3,500-foot Walt Whitman Bridge spans the Dela- were consulting engineers. Bethlehem Steel Company was 
ware River to link the Pennsylvania and New Jersey general contractor. Lighting standards jobber-erector 
turnpikes. Modjeski and Masters, Ammann and Whitney was Pfaff and Kendall, Newark, New Jersey. 


MAINTENANCE PROBLEMS WILL NEVER PLAGUE 475 
LIGHTING STANDARDS ON WALT WHITMAN BRIDGE 


Because they’re made of Alcoa® Aluminum, 475 specially 
designed lighting standards on Philadelphia’s new Walt 
Whitman Bridge will never need a penny’s worth of 
maintenance. Aluminum defies moisture, humidity and 
industrial fumes prevalent in this area. Because of that, 
aluminum lighting standards will not rust inside or out. 
Walls will stay strong for years to come and appearance 
will never deteriorate. Scale can’t form to threaten elec- 
trical circuits. These lighting standards are super-tough, 
too—built to withstand hurricane winds of 100 miles an 
hour and more! 

Sound as if they might be expensive? They’re not. 
Lighting standards of Alcoa Aluminum, because of their 
lighter weight, slice many dollars off shipping, handling 
and erection costs. And of course, with rustproof, paint- 
saving, long-lasting aluminum, first costs are last costs. 

Alcoa does not make lighting standards, but we can 
tell you the names of highly rated manufacturers who cio, 
using Alcoa Aluminum. For their names, and any addi- 
tional information you may require, write Aluminum 
Company of America, 1977-J Alcoa Building, Pittsburgh 
19, Pennsylvania. 
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Rustproof, maintenance-free aluminum lighting standards provide 
brilliant illumination, greater safety on Walt Whitman Bridge 
approaches, too. 
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The world of science behind 
EXIDE-MANCHEX BATTERIES 


Being interviewed is J. P. Malloy, Chief Control Engineer. Shown 
at lower left is a positive plate from an Exide-Manchex Battery. 


‘‘High purity lead prolongs battery dependability’’ 


At the Exide Laboratories—Reporter: Just exactly how pure is the lead 


in Exide-Manchex positive plate buttons, 
Mr. Malloy? 


Malloy: There is less than one-hundredth of 
1% active impurity. 


Reporter: How do you insure and maintain 
such a high degree of purity? 


Malloy: We test every new batch of lead 
here in our laboratory before we approve it 
for use. 


Reporter: How does this high purity lead 
extend battery dependability? 


Malloy: It converts to active material at the 
proper rate. Over years of use, these Exide- 
Manchex Batteries retain their capacity to 
provide full power when needed. 


Reporter: Obviously, this is an important 
feature of Exide-Manchex Batteries. 


Malloy: Yes it is. But it’s only one of the 
many engineering details that contribute to 
their long life and high performance. 


Note to battery users: Whenever you order 
batteries for float or cycle service in stationary 
applications, be sure to specify Exide-Manchex. 
Write for detailed bulletin. Exide Industrial 
Division, The Electric Storage Battery Company, 
Phila. 2, Pa. 


, ® 
THE ELECTRIC STORAGE BATTERY COMPANY Exide 





“What's different about these 
fransformer coils ....?’’ 


“Although at first glance the two distribution transformer coils shown 
above may look identical—there is a significant difference. 


“The coil on the left is being wound with too much wire tension. The 
pressure on the wire is developing wrinkles or weak spots on the in- 
sulation’s surface. At the right, the winder demonstrates how a Kuhlman 
coil is wound so that wire fits snug without crushing the insulation. 


“Laboratory tests prove that this difference in coil winding control greatly 
increases the coil’s ability to withstand electrical surges and the harm- 
ful effects of aging. Obviously Kuhlman coils offer greater dependability 


KUHLMAN "Galesman of the Week and longer life. 


If you can identify this Kuhlman representative, and ai 
ere the fapt ene te hallfy Gept. SA-1, Mehinion Blocivic Here is an example of how Kuhlman research and quality control work 


Co., Bay City, Mich., you will receive a valuable gift. together to assure you that when it’s made by Kuhlman — there is 
a difference.” 


i UWHLING AINE Etectric company 


GENERAL OFFICES: Birmingham, Michigan 
BAY CITY, MICHIGAN * CRYSTAL SPRINGS, MISSISSIPPI 2 SALINAS, CALIFORNIA 





